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AMERICAN ACADEMY OF Detar SCIENCE. 





Tue regular monthly meeting of the American Academy of 
Dental Science was held at Young’s Hotel, Boston, on Wednesday 
evening, January 3, 1894, at six o’clock, President Smith in the chair. 

President Smith—Gentlemen, we come now to the subject of the 
evening, “ Crown- and Bridge-Work.” The subject will be opened 
by Dr. Cecil P. Wilson. 


CROWN- AND BRIDGE-WORK. 
BY CECIL P. WILSON, D.M.D. 


I do not know that I have anything especially new to offer on 
this subject. It seems to me, however, that sufficient time has 
elapsed since the introduction of artificial crown- and bridge-work 
to enable the profession to come to some conclusions regarding its 
merits and defects. 

The first piece of bridge-work I ever saw was in a dental office 
where this branch of the profession was carried on on an extensive 
scale. It was in the mouth of a paid attendant,—a sort of walking 
show-case,—who kept his mouth as clean as possible, and held him- 
self in readiness to exhibit it to those who desired ocular demon- 
stration of the new methods of inserting artificial dentures. This 
piece of bridge-work was in the upper jaw, and consisted of four- 
teen teeth, having for anchorages the cuspid and molar teeth. This 
piece, as I remember it, did not appear to be a success from an 
sesthetic point of view. The absence of artificial gum failed to give 
a proper contour to the mouth, and the teeth were set so closely 
together, and with such extreme regularity, it had an artificial look. 
In a mechanical sense, however, it was well put together and made 
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a handsome showing, was novel and interesting to look at, and 
seemed to suggest great possibilities for the future. 

The criticisms of permanent bridge-work show a wide diversity 
of opinion. One man says, “ But as a practical fact, permanent 
bridges are simply the nastiest things ever made to do duty as sub- 
stitutes for nature’s work ;” while another says, “The truth is, a 
skilfully constructed and properly adapted bridge is one of the most 
elegant and cleanly operations in dentistry, and is the most perfect 
substitute at present known for supplying the loss of the natural 
teeth. In the Dental Cosmos of January, 1884, Dr. J. L. Williams 
of Boston, one of the past presidents of this society, gave his opin- 
ion as follows: 


“ To the Editor of the Dental Cosmos : 

“ Dear Sin,—To correct any misapprehension, I wish to say in 
regard to the so-called bridge-work, now somewhat discussed, that 
from observations of a variety of fixtures of that sort since 1844 to 
the present time (some of them very skilfully made), I do not recom- 
mend as cleanly and wholesome in the mouth any extensive appli- 
ance that can not be removed daily for cleaning, and I consider as 
unpardonable the practice of cutting of good and useful teeth 
merely to use their roots for supports of a ‘bridge.’” 

I presume our Boston Dr. Williams did not wish to be responsi- 
ble for the sayings of the New Haven Dr. Williams, both having 
the same initials, and he took occasion to define his position in the 
matter. At all events, the opinion of a man who has been a close 
observer in our profession for forty years and more is worth some- 
thing. 

Dr. Williams’s reference to the cutting of good and useful teeth 
reminds me of a dentist who lost a central incisior in early life and 
wore a porcelain substitute, mounted on a suction plate, for a great 
many years. When bridge-work was introduced the plate was dis- 
carded, the good central cut off, and the pulp destroyed. Subse- 
quently, a Richmond crown (with dummy central attached) was 
constructed, which, I believe, has been worn for about ten or twelve 
years, and with which he expresses himself as completely satisfied. 

This gentleman is an intelligent observer in good standing in 
our profession, and I often wonder if he is willing to take the re- 
sponsibility of practising such methods on his patients. There are 
cases where such heroic treatment might not be considered unob- 
jectionable, but, as a rule, the cutting off of sound teeth to make 
way for bridge-work is reprehensible practice and should be strongly 
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condemned. I do not make extensive pieces of bridge-work, for 
reasons which I shall give later, though my experience leads me to 
believe that small pieces can be used to good advantage. For a 
time I was quite enthusiastic over permanent bridge-work, but I 
discovered certain objections, three of which are, difficulty of 
cleaning, risk of stopping up pulpless teeth, which are liable to give 
trouble, and liability of porcelain crowns to fracture. I know there 
are enthusiastic advocates of permanent bridge-work, who think 
such fixtures are as easily cleaned as the natural teeth, but my ob- 
servations have led me to form a different opinion. A few weeks 
ago I took a large piece of calculus from the mouth of a fastidious 
person, who nearly fainted at the idea of having such a thing in 
her mouth, and I am persuaded that there are many such people 
now wearing pieces of bridge-work, unsuitable from a hygienic 
point of view, either because of unfavorable conditions or faulty 
construction. 

If such individuals could examine their mouths with the critical 
eye of a dentist, I think they would discard such fixtures and ask 
for a substitution of some other kind. Notwithstanding our ad- 
vanced knowledge of the care of pulpless teeth, and the numberless 
therapeutic agents at our command, it must be admitted that there 
are pulpless teeth which cannot be permanently filled, and a good 
many cases where a consideration of diathesis and constitution 
would seem to warrant a conservative course. 

All such cases are unsuited to permanent bridge-work. There 
are veterans of the old school who still carve their own teeth, and 
who look with disdain, and not without reason, upon the teeth fur- 
nished us by the manufacturers of the present day. Silex is the 
mainstay and backbone of tooth-body. Moulded teeth are gener- 
ally lacking in this essential ingredient, hence they are weaker than 
they ought to be and liable to fracture. Occasionally I come across 
an unusually weak piece of porcelain. Some years ago I made an 
upper set of plain teeth on rubber for a gentleman, who came back 
in a few days with one of the teeth broken. He assured me the 
teeth had not been subjected to any undue strain, and that the tooth 
had broken off while eating his dinner, which consisted of soft food. 
Inside of two weeks two other teeth broke off in the same way. I 
then took off all the teeth and replaced them with a new set, which 
was worn, without any further accident, until his death some seven 
or eight years after. If this had been a case of permanent bridge- 
work, it would have been exceedingly trying to both patient and 
dentist. To my mind, the liability of porcelain teeth to fracture is 
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a serious objection to the use of permanent bridge-work. For single 
crowns I use the Richmond method, the arguments in favor of this 
system of crowning teeth, to my mind, far outweighing any that 
can be brought against it. By the use of this crown a larger pro- 
portion of tooth-substance can be saved than by any other. With 
all porcelain crowns, on the contrary, it is necessary to cut away 
the tooth to the level of the gum. In making Richmond crowns, 
I use eighteen-karat gold, from thirty-two to thirty-four gauge. I 
do not care for the stretching or elastic properties found in the 
softer kinds of gold, and while it is a little more difficult to adapt 
the stiffer gold to the root, it has more stability, and, being thinner, 
offers less chance for accumulations around it. The arguments 
against it are the showing of the gold band and difficulty of con- 
struction. I am occasionally asked by a patient if the band will 
show, but seldom have any complaints when the crown is completed. 
The length of time consumed in the construction of a Richmond 
crown depends entirely upon the operator. A man who bends a 
band or ferrule to a root for the first time is apt to find his calcula- 
tions wide of the mark ; but, with constant practice, his eye becomes 
so trained that the size of the root can be taken in almost at once, 
and the first fitting is apt to be pretty nearly correct. Those who 
try to make Richmond crowns from models must inevitably fail. 
In the mouth we have the yielding gum, and the natural root which 
offers resistance to the gold without any danger of chipping away, 
whereas, in casts of plaster and fusible metal, these conditions are 
entirely wanting ; therefore, the bands or ferrules should in all cases 
be fitted to the natural root and the two ends joined together 
with solder before the patient leaves the chair. In order to con- 
vey to your minds as clearly as possible what I have to say, I 
have made a few drawings of pieces of bridge-work. It will be 
observed, in the first place, that the central incisor is missing, and 
between the other roots and teeth there are wide spaces. The bridge 
consisted of three teeth extending from the left central to the right 
lateral. I was somewhat at a loss to know how to join these teeth 
together. The ordinary method of constructing bridge-work at 
the time this was made consisted of placing the teeth side by side 
and joining them by their “ backings.” This method of procedure 
was impossible in this case, owing to the wide spaces between the 
teeth. 

The difficulty was overcome, however, by fitting a stout piece 
of platinum and iridium wire to the palatal surfaces of the teeth, 
and bearing on the gum. The wire was closely adapted to the 
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gum, and, from the front of the mouth, clear spaces could be seen, 
and the form of attachment was entirely out of sight. Care was 
taken to trim the circumference of each root, in order that the 
bands might fit as accurately as possible. A Richmond crown 
was made for the left lateral incisor, which was to be placed in 
position independent of the bridge. Crowns were then made for 
the left central and right lateral, placed in position with a dummy 
tooth in between, then removed and finished in the usual manner. 
The bands were perfectly adapted to the roots, and fitted with such 
accuracy that some force was necessary to remove the crowns. 

On attempting to try in the completed bridge, I found it would 
not go in place without a good deal of coaxing and pushing, and 
when finally placed in position the bands were slightly bent from 
their original shape. This opened my eyes to an unavoidable im- 
perfection in permanent bridge-work. The person never was born 
whose teeth are on exactly parallel lines with each other; conse- 
quently no piece of bridge-work can be constructed which can 
accurately, in the true sense of the word, fit the roots upon which 
it is placed. Ifa single crown is made with a poorly-fitting band, 
the result is more or less inflammation about the gum, exposure of 
the band, and possible irritation of the peridental membrane. 

Now, this condition of things must inevitably be present to a 
greater or less extent in permanent bridge-work. As I have said 
before, the bands fitted accurately ; if, however, after forcing the 
completed bridge into place, I had cut the platinum wire which 
held the crowns together, and separated them, I should probably 
have found them somewhat loose, with an adaptation of the bands 
to the roots, less perfect than in the case of the lateral incisor, 
which was made independent of the bridge. This bridge was worn 
about two years, when it became loose. Before replacing it, holes 
were bored through the gold in the base of each crown to allow for 
overflow of cement, the holes afterwards being stopped up with 
gutta-percha. This was worn about two years, when the cement 
gave out a second time. The third time red gutta-percha, such as 
is used for base-plates, was substituted for oxyphosphate of zinc, 
which had been previously used, and for a time everything went on 
well. It will be observed, in this case, there is considerable over- 
bite, and the lower teeth acting as levers forced the bridge out of 
place, necessitating a removal of the bridge a third time. I then 
cut the wire which connected the right lateral with the dummy 
central, smoothed down the projecting points, and replaced the 
teeth with cement. 
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I saw the case some three months since, and at that time it 
seemed to be doing well. The left lateral incisor crown remains in 
just the same condition as when first placed in position. This crown 
was a success, for the reason that, being unhampered by any other 
tooth, it was possible to push it directly into place. There was no 
straining or bending of the band which could cause any deviation 
from its original form, thus assuring a continuity of surface and an 
hermetically sealed root, which prevented the secretions from com- 
ing in contact with the cement. 

Another, I constructed, consisted of a piece extending from the 
right central to the right molar; as can be seen by the sketch, the 
right central and second bicuspids are missing. Crowns were made 
for the cuspid and first bicuspid roots, also dummy crowns to take 
the place of the missing central and second bicuspid. To this latter 
was also soldered a platinum pin which projected into a cavity in 
the first molar tooth. This cavity was afterwards filled around the 
pin and assisted in maintaining the stability of the piece. The cen- 
tral was connected with the cuspid by a gold bar, curving around 
the lateral incisor and bearing on the gum. When finished, this 
made acomplete bridge from the right central to the first molar 
tooth. It was impossible to thoroughly clean the bar around the 
lateral, and, as a consequence, disintegration of the tooth went 
slowly on until it finally broke off. Instead of taking off the en- 
tire bridge for the purpose of adding a new lateral, I cut the bridge 
in between the cuspid and bicuspid, made a new cuspid and lateral, 
to which was added the dummy central, making another bridge 
independent of the other. 

When the cuspid crown was removed I found the root and cement 
in perfect condition, notwithstanding the fact that this bridge had 
been worn a year longer than the previous bridge to which I have 
alluded. Another piece of bridge-work, which has been worn about 
ten years, is very similar to the last, with the exception of the gold 
bar, which curved around the canine instead of the lateral, as pre- 
viously mentioned. I saw this case about two years ago, and there 
were indications of disintegration around the cuspid tooth; other- 
wise the piece was apparently in good condition. 

This last sketch is supposed to represent a case for which I made 
a piece of removable bridge-work. There are the four incisors, a 
first left bicuspid, second bicuspid root, and one molar tooth. With 
the exception of the bicuspid root, all the teeth are alive. Several 
of the molar teeth in this case were lost in early life, and, as a re- 
sult, the upper jaw is somewhat contracted and there is a slight 
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protrusion of tie ower jaw. A few years ago the protruding lower 
teeth began to gradually wear away the labial aspect of the in- 
cisors, until they assumed an unsightly appearance, and an artificial 
piece of some kind was rendered imperative. Perhaps it may in- 
crease the interest in this case a little to say that I am speaking of 
my own mouth. The labial surfaces of the incisor teeth were worn 
away as represented in the sketch. It seemed wicked to destroy 
the pulps of these perfectly sound teeth, and, being averse to extrac- 
tion, I decided to make a piece of bridge-work. A gold cap was 
made for the bicuspid tooth, and the inclined plane of the incisor 
teeth smoothed down as much as possible. Richmond crowns were 
then made of carved teeth for the lateral incisors, an all porcelain 
tooth to take the place of the missing cuspid, and two pieces of 
porcelain which were made to fit accurately the central incisors. 
The five teeth and bicuspid cap were then joined together in the 
usual way and finished. The palatal surfaces of the carved incisor 
teeth were only half as thick as on the labial surfaces, and this 
necessarily left the porcelain weak in just the place where the most 
strength was needed. After the piece had been worn as a remova- 
ble bridge for about six months, I decided to grind away more of 
the natural incisors to admit of larger and stronger porcelain teeth 
and to make more sure of a larger and more extensive piece of 
bridge-work. Gold caps were then made for the molar and bicuspid 
teeth, porcelain teeth were made to fill all the vacant spaces, and 
the result was a bridge extending entirely around the mouth and 
articulating perfectly with the twelve teeth in the lower jaw. In 
thinking over what I wanted to say this evening, I realized that it 
was easy to drift into considerable detail which would be tedious 
and uninteresting to my hearers; therefore, I have not touched 
upon several points, properly belonging to this subject, which will 
probably be brought out during the discussion which follows. 


DISCUSSION. 


Dr. Wilson.—Dr. Moffatt, the other day, as a matter of experi- 
ment, coated several teeth with enamel, put them in a Parker gas 
furnace, and baked them eight minutes, subjecting all to exactly 
the same conditions. The kinds of teeth experimented on were as 
follows : 

(1) Howard & Tucker. The body of this tooth is composed of 
eight pennyweights of silex, twelve pennyweights of spar, and 
twenty grains of clay. 

(2) S. 8. White Dental Manufacturing Company. 
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(3) Johnston & Lund. 

(4) C. Ash & Son. 

(5) The old Stockton tooth. 

The tooth from C. Ash & Son apparently made the poorest show- 
ing. It was all puffed up, and had entirely lost its original shape 
and color. It looked like a lady’s button more than anything else. 
The teeth made by the S. S. White Dental Manufacturing Company 
and Johnston & Lund came out very well. The old Stockton tooth, 
so much used in years gone by, did fairly well, but the gum enamel 
was faded and looked very glossy. Theold Howard & Tucker tooth 
stood the test best of all. I have no right to say that the Ash tooth 
is any less durable in the mouth than the other teeth. 

Dr. Williams.—There are two points on which I think some- 
thing might be said. I was glad to hear Dr. Wilson say that too 
soft gold must not be used where there is any strain. I found some 
time since that the finer gold is too soft. I tried those bands that 
are graded in sizes and sold by the 8. S. White Dental Manufactur- 
ing Company, but, after getting them fitted, I found in two or three 
cases that they stretched, and so gave them up and have since made 
my own bands of stiffer gold. 

I have not heard mentioned in reference to bridges one cause of 
irritation of the roots, which seems to me a very important one. 
This irritation is generally supposed to result from the bands or 
crowns being too far up. There is another cause, and it was this 
which led us, in 1844, to discourage extensive bridge-work perma- 
nently fastened to several roots. If you take an impression of the 
strongest set of teeth in the mouth of a man in good health and 
medium age, and make an accurately-fitting plate, and let the pa- 
tient wear it a day or two and then take it off and leave it off for 
a day, when he comes to put it on again he finds it goes on a little 
hard at some particular point. If the plate is left off two or three 
days it does not fit as it should. Whatis the reason? There is in 
the average set of teeth a little swinging, swaying movement, or 
life, as it were. Each tooth is changing its position with, however, 
only a very slight movement, and has a different relation to the 
other teeth from day to day, and perhaps during the same day. 
That natural movement—you might say elasticity—of the row of 
teeth, if rigidly held in check by a metal plate fastened to the teeth, 
produces a strain which is often the cause of premature loosening 
of the roots. The teeth do not have freedom of exercise, so to 
speak, when held firmly by a rigid fastening. If that fact were 
taken info account I think there would be a little less use made of 
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extensive pieces of bridge-work permanently fastened in the mouth. 
The first piece of work I had given me to do in order to get my 
hands trained, when I was studying with Dr. Keep, was to carve 
out of sea-horse material, such as had been used for artificial teeth 
in the early stage of the art, six front teeth which it was intended 
to pivot to several roots. This pivoting was, of course, open to the 
objection of being firmly held, and that was a part of the experi- 
ence which led me to see the discomfort of extensive permanent 
cases of bridge-work. The principal is all right if you apply it 
judiciously, but I prefer, if possible, to have such appliances re- 
movable. 

Dr. Brackett—It has been said that one of the most delicate and 
graceful compliments that an author can pay a friend is to give him 
a copy of his book containing a specimen of his writing, and that 
in the same way it is evidence of high esteem for a painter or an 
artist of any kind to present something that he has himself done 
in the line of his work. And so also social economists and students 
of moral philosophy say there is no high and true charity that does 
not involve the giving of something of one’s own self; that the mere 
bestowal of money or something of that sort that may be done 
carelessly, without taking an active interest, is not truecharity. It 
seems to me that the essayist to-night has in the highest and 
best sense put before us that which is most complimentary and 
helpful to us and most honorable to him,—that he has been rarely 
good to us, and of that in itself I wish to express my high apprecia- 
tion, and I am sure that every one in the room has the same feeling. 

Further than that, I wish to express my admiration of the gen- 
eral good sense and moderation of the paper. The purport of it is 
that bridge-work in itself has great merit when judiciously used, 
skilfully constructed, and properly applied. And this is decidedly 
my own feeling out of some experience not large, but very gratify- 
ing. I think we find generally that it is along these lines that the 
value of all meritorious things lies. Whether we contemplate some 
particular kind of filling-material or some ingenious contrivance, a 
very great deal of the success lies in the good judgment and wise 
discrimination of cases in which it is used, and the skilful adapta- 
tion of means to ends. I am especially gratified to have been pres- 
ent this evening, and to have heard a paper which seems to have 
put before us the man himself in the most generous, kindly, and 
brotherly way. 

President Smith—I want to ask Dr. Wilson what was his method 
of fitting clasps to the supporting teeth ? 
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Dr. Wilson.—I first took an impression of the gold crown in 
plaster, into which I poured fusible metal. To this die I fitted ac- 
curately a band of twenty-carat gold, No. 30 gauge. I then made 
another band of clasp metal and soldered the two together. This 
made a perfectly-fitting clasp. I do not think, however, I should 
recommend this sort of clasp for all kinds of cases. In this case 
of mine the clasps slip into their places very easily. In cases, 
however, where the teeth are irregular in shape, and the clasps 
must be sprung into place, the ordinary clasp metal alone must 
be used. 

President Smith—Do you solder all the teeth and the clasps at 
one bedding, or in parts, and then unite the parts ? 

Dr. Wilson.—I think the proper way to construct a piece of this 
kind is to make it in sections. The first section included the four 
incisors, then the other two sections were made, an articulation 
taken, and the teeth soldered together. The case was made in three 
sections, just as though it was three different pieces of work; each 
piece was soldered separately and they were placed in the mouth, 
an impression taken of the whole, and all joined together. 

In making the case that I have in my mouth I made one com- 
plete plate, as I thought it would save a little time. The result is, 
I can feel that the fit is not so accurate as it would have been 
if I had made it in sections. I venture to make the assertion that 
it is absolutely impossible for any man, no matter how skilful 
he may be, to so heat up a plate that it will fit just as it did before 
the heating took place. There must be a little warping, and more 
or less expansion and contraction during the heating-up process. 
These molar blocks were backed up and soldered separately. The 
backings were well covered with solder, so that when they were 
finally placed in the investment it required but a little solder to join 
the pieces together. 

Dr. Williams.—I would like to ask Dr. Wilson if there would 
be any objection if, in striking up this plate, he strikes it up in one 
piece and then divides it and makes each part separately ? 

Dr. Wilson.—There is not the slightest objection to striking up 
the whole thing at once and then dividing it, but I happened to 
strike it up separately. 

Dr. Williams.—Of course, if they were to be struck up in one 
piece, they would require another fitting after the dividing. 

Dr. Wilson.—Certainly. I might say still further that this is 
not Dr. Richmond’s method of doing this kind of work. He uses 
pure gold and burnishes it down either on a metal or a plaster cast, 
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and in that way avoids the necessity of striking up a plate. He is 
very skilful and does his work very nicely. 

Dr. Moffatt—I would suggest that Dr. Wilson explain the 
method of taking the last impression of the different pieces which 
are to be joined together in the mouth with perforated tin. 

Dr. Wilson.—If I wanted to join two pieces, I should wax them 
together on the model and place them in the mouth. In order 
to get an accurate impression of these teeth, I use a piece of 
perforated tin such as is used in the making of kerosene lamps 
or coffee-strainers. This idea I got from Dr. Richmond, of New 
York, though I do not do it exactly as he does. He uses thin 
brass, the holes in which are quite large. You can bend the 
tin in any shape, and the holes allow the surplus plaster to go 
through, and yet the tin holds the plaster in place. 

President Smith—The perforated tin serves as a cup, and you 
bend it into different forms. 

Dr. Moffatt.—You can get the perforated tin from the Dover 
Stamping Company, on North Street, Boston. There are various 
thicknesses, and it takes but a minute to bend it into any de- 
sired shape, and fasten any cuts or corners with a little soft 
solder. 

Dr. Baker —I would like to ask Dr. Wilson how he grinds the 
tooth, or shapes the root, to make the cap go over it. What method 
or what instruments does he use ? 

Dr. Wilson.—I use a corundum wheel. 

Dr. Baker.—But in cutting under the gum,—in making the par- 
allel surfaces on the molar and bicuspid in the case you exhibited,— 
do you use root-trimmers such as are sometimes used for putting 
on a Richmond crown? 

Dr. Wilson.—The conditions are favorable in the case presented 
for a perfectly-fitting crown. You will remember I intimated that 
when I said it was possible to make a perfect impression of these 
teeth. If they were bell-shaped, a perfect impression would have 
been impossible. 

Dr. Potter —What instrument do you use to trim the edges off 
above the gum, so that the cap will fit all around? The collar is 
supposed to go up under the gum. 

Dr. Wilson.—I use a scaler very much like a scythe. You can 
get down under the gum with that and cut off the edges. And 
then I use a fissure bur a good deal. 

Dr. Ainsworth.—This is a very interesting subject, and opens a 
wide field for discussion. I wish, in the first place, to thank Dr. 
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Wilson for the practical illustration of it. His testimony must be 
of value. As to the preparation of the root for the band, I am not 
aware that I have any different methods fr..m those in use by others. 
In cases where the root is badly decayed or unfortunately broken, 
it becomes a difficult and many times a trying ordeal for the patient 
and operator. 

In typical cases, however, of the upper bicuspids, where the 
crown is cut off and everything favorable, I use a stiff shank 
hoe-scaler for the larger part of the work. These instruments, as 
they usually come to us, are susceptible of much improvement by 
a little careful grinding on a small corundum wheel. The S. 8. 
White. Dental Manufacturing Company has recently brought out 
an obtuse-angle scaler which seems much nearer the acme of per- 
fection than anything heretofore at hand. The operation, if pain- 
ful, is made much more bearable by frequently dipping the point 
of the scaler in strong carbolic acid, aiming to interfere as little as 
possible with the peridental membrane both in the preparation of 
the root and the adjustment of the band. I usually make the band 
from a piece of plate while the patient is in the chair, bevelling the 
edges as they are brought together and soldering. The size is 
easily determined by tying a ligature around the corresponding 
tooth. For instance, supposing the tooth to be crowned is a first 
bicuspid on the right side. If the first bicuspid on the left is in 
good condition, I would pass a ligature around that, cut, and re- 
move, and thus have a perfect measurement for the required band. 
A tapering mandrel is the next important auxiliary. I have avery 
convenient one in a small steel rod that belongs to my great-grand- 
mother’s spinning-wheel; it is, perhaps, eighteen inches long and 
of a convenient diameter. If the band is a trifle small, it is easily 
enlarged by placing on the mandrel and tapping it gently with a 
small hammer. If too large, the edge under the gum-line is easily 
made smaller by the use of the crimping-plate designed for that 
purpose. 

Dr. Wilson spoke of the difficulty of fitting a gold crown accu- 
rately under the gum. I have found much satisfaction in con- 
structing a molar crown in this way: Prepare the root as best you 
can for the reception of the band, which should be wide enough to 
represent the height of the finished crown. Shape and fit the band 
nicely, crimping the edge which goes under the gum so that it will 
take a firm hold of the root at that point. Then select a porcelain 
top, such as are on the market, with two small pins on the under 
side, and fit that into the band, and grind toa proper occlusion with 
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the opposing tooth. When this has been done place the band firmly 
on the roots, applying the dam, and set the top in cement, allowing 
the patient to close the teeth and bring it to place. This gives a 
crown less guilded in appearance and in every way satisfactory, 
and there is the advantage of being able to see exactly how a crown 
band fits under the gum. 

President Smith—As Dr. Baker asked the question of Dr. Wil- 
son in regard to trimming roots preparatory to putting on a band, 
I would like to ask him if he has any particular method for trim- 
ming roots? 

Dr. Baker —The reason I asked the question was because I 
always had great difficulty in doing that part of the work, and, see- 
ing these teeth adjusted so nicely, I thought he must have some 
special way of doing it. I have tried the various instruments for 
sale at the dental depots and they work fairly well, but I would 
like something better if it were possible to get it. 

President Smith.—I would say that Mr. Heald, who manufactures 
burs in New York, takes your old broken burs and makes a fine- 
pointed fissure bur having the shape of a fine cone. This is a very 
nice thing for preparing a root for the reception of a band. I have 
read somewhere of a mechanism for this purpose which is attached to 
the dental engine. It consists of a file with an up-and-down motion. 

Dr. Wilson.—I have no doubt that a great many gentlemen here 
can cite cases where all-porcelain teeth have been worn, doing ser- 
vice for a number of years. I recall one case of a lady who wore 
a porcelain tooth for twenty years; it was secured by an old-fash- 
ioned wooden peg set in rubber cement. That, of course, is an ex- 
ceptional case. There is an instance in my own family where an 
upper left lateral incisor has been worn for seventeen years. It 
was a plate-tooth, with gold backing and pin, like a Richmond crown 
with the exception of the band. It has been reset two or three 
times during that period and has done good service. Because of 
these two excellent results, however, I do not consider that the all- 
porcelain tooth is best. Dr. Tucker, Dr. Williams, or Dr. Preston 
can show you a great many excellent gold fillings that were put in 
without the rubber dam and all the other accessories of the present 
day ; but it does not follow that that is the best way of placing in 
@ filling. It seems to me that the Richmond method is the best 
which is known to-day of fitting on a crown. The difficulty of 
the operation is a disadvantage, and I sincerely wish I could find 
some other way of crowning teeth that would be less exacting and 
yet be fully as serviceable. 
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There is one thing I would like to ask some information about. 
I have made crowns in the old-fashioned way with gold or platinum 
pins, and set them in the teeth with gutta-percha. I have wondered 
a good many times whether the gutta-percha does not swell and 
split the roots. I cannot say that I ever saw a root with a crown 
on it that I could absolutely say was split because of the gutta- 
percha, but I have a case in mind where the root was filled with 
gutta-percha and where there was no occlusion, and it was split 
directly open, and I could not attribute it to any other cause than 
the swelling of the filling. 

Dr. Williams.—How large a canal was it, and what class of gutta- 
percha did you use,—the soft or the dense kind ? 

Dr. Wilson.—I don’t remember much about it now. It was 
some years ago, and I simply recall the fact of finding the tooth 
gaping open. It must have been the soft kind, because we did 
not have at that time the dense gutta-percha such as is now used. 
You understand there was no occlusion and the root had no crown 
at all on it. 

Dr. Williams.—The softer kind is elastic and will expand, and is 
especially liable to do so during mastication of food, whereas the 
denser kind is not so liable to spread. There is danger of capping 
pulps with this soft kind on account of its yielding tendency. Dr. 
Wilson spoke of the durability of teeth set in the older style. I 
remember a case of an elderly lady who had a porcelain tooth which 
was occupying the place of the upper right canine, the crown of 
which had been accidentally broken off. The root had been crowned 
in the old-fashioned way twenty-eight years before with a simple 
wooden pin,—hickory, I think it was,—but the crown was nicely 
adapted to the root and there was very little strain against it. 
Every circumstance was favorable to the tooth, and the lady wanted 
me to promise her that it would last thirty years. I put in the 
same tooth with a new pin, and seven years after that it was still 
good, so that I know she got thirty-five years use of that old- 
fashioned tooth. 

Dr. Cooke-—There was one point which Dr. Ainsworth brought 
out that I did not quite agree with. He spoke of having the band 
crimped, so that the lowest part of the band would take a firm hold 
of the root. I tell the students at the dental school that if they 
wished to fit a ferrule to a fishing-pole, they would want to have that 
ferrule fit at all points ; and so you must have your band come down 
parallel with the root and get a substantial friction hold. 

Dr. Wilson spoke of the disadvantage of using crowns already 
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in the market, and I thoroughly agree with him. I also agree with 
him in regard to what he said about the necessity of fitting the 
crown in the mouth instead of to a model. Unless I can have the 
band tight enough so that the finest Donaldson broach cannot pass 
between it and the root, I do not think I have got the band to fit 
as it should. In regard to irritation from a band, there is no reason 
why we should have it, provided the crowns are fitted with a rea- 
sonable degree of accuracy. When I have heard of a case where 
there was irritation, 1 have always made up my mind that the 
trouble lay in the crown not fitting. 

There is one point that I have not heard referred to, and that is 
the building up of the thin edge of a root with amalgam. We 
sometimes have only a small portion of the root on which we can 
secure our band, and when a little absorption goes on, the gum re- 
cedes and gives an opportunity for the lodgement of food, and then 
decay begins underneath. In such cases I build up with amalgam 
and polish the edges, and then carry an all-gold crown over all. 

President Smith.—I wish to say, in regard to the possibility of 
gutta-percha splitting the roots, that I am of the same opinion as 
Dr. Wilson. I have reached my conclusion from observation, and 
so strong is that conclusion in my mind that I do not fill canals 
with gutta-percha, but set the pin with some of the cements. 

In measuring for a band I use a silk ligature, carrying it around 
the root once and cutting at the point of intersection. I never cut 
the band any longer than my measure, and generally a trifle less. 
I never lap a band. In that wayI think I can get a more accurate 
fit. 

Dr. Clapp.—I did not think of saying anything to-night, but Dr. 
Cooke spoke of dressing up with amalgam badly-decayed roots, 
and that awakened tender memories of my own case. A good den- 
tist of this town has been operating on some bicuspids in my mouth. 
They were badly broken down and it was necessary to do something 
to strengthen them before crowns could be put on. I am unfortu- 
nate enough to have gums s0 sensitive that there are not adjectives 
enough in the English language to describe the condition. The 
work on these roots left memories that will be lasting. The method 
which that gentleman used was to fit very thin platinum bands 
to these roots. The bands extended a little way below the gum 
and were fastened to the roots with cement. Howe posts were 
screwed into the roots and also set with cement, and then the bands 
were filled with amalgam. This operation was done about a year 
ago, and when the gentleman gets time, and I get time, I hope gold 





16 Discussion. 


caps can be put on without much further suffering on my part. The 
bands are to stay there, and the gold caps, when they are made, are 
to be fitted around these bands; and I trust, when Dr. Stevens puts 
the gold caps on, he will not have to interfere with the gums as 
much as he did last time, although he did it with the greatest pos- 
sible care. 

Dr. Andrews.—I would like to ask Dr. Stevens what amalgam 
he used in filling in those bands? 

Dr. Stevens.—Blackwood’s White Alloy. In regard to getting 
the size of the root with a string, I think that method inaccurate. 
I would not attempt to get it that way. The method which I always 
use in getting the size is to carefully trim my root in the way all the 
rest of you do, and then take a piece of German silver or copper,— 
anything that is thin,—make a band of that, fit it over the root, 
leaving it a little large. I carry the band to place, pass a ligature 
twice around the same, and, holding the two ends firmly in one 
hand, burnish the band carefully to place. Tie the ligature, remove 
the band, and cut open where it laps. In that way I get a very 
exact pattern, both in size and shape, by which to cut my gold, 
which is made no larger, and perhaps a trifle smaller, than the pat- 
tern. I never lap my bands, always butt and solder them. Of 
course, if the band is a little loose, I cut and solder it again. 

Speaking of irritation of the gum, I have seen many cases of 
crowns put on with gold bands, perhaps twenty-eight gauge, and 
not bevelled at all, but the full thickness of the band was driven up 
under the gum, and it is not surprising to me to find such bands 
causing irritation. 

Dr. Andrews.—There is one important thing it would be well to 
speak about, and that is the cutting away of a considerable surface 
of alive tooth. It is well known that when dentine is reached, the 
exposed part of the dentine is irritated, and this irritation sooner 
or later may result in a pathological condition. There is a question 
whether it would not be best to kill the pulp at once. I have heard 
recently of the supporting teeth of a bridge loosening and coming 
out on account of this change. Is it safe to trim away a great deal 
of a live tooth to put a cap on? 

Dr. Wilson.—In reply to Dr. Andrews, I would say that the 
grinding of the teeth has not in my case been followed by any 
disagreeable consequences. When I take the bridge off and brush 
the natural teeth with cold water, I notice a little difference in 
temperature. 
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Tue regular monthly meeting of the American Academy of 
Dental Science was held at Young’s Hotel, Boston, on Wednesday 
evening, February 7, 1894, at six o’clock, President Smith in the 
chair. 

The paper of the evening was read by Dr. H. E. Cutter, of Cam- 
bridge; subject, “A Case of drawing the Lower Jaw Forward ;” 
illustrated by models. 


A CASE OF DRAWING THE LOWER JAW FORWARD. 
BY H. E. CUTTER, D.D.S., CAMBRIDGE, MASS. 


Mr. PRESIDENT AND GENTLEMEN,—It was with some hesitancy 
that I accepted your invitation to prepare the paper which I bring 
before you. The subject is “A Case of drawing the Lower Jaw 
Forward.” 

The patient was a girl eleven years of age. The upper arch 
was narrow and pointed, with the front teeth very prominent. 
The lower arch was regular, but the front teeth were elongated in 
comparison with the bicuspids, so that their cutting-edges almost 
touched the gum behind the upper ixcisors. The upper centrals 
projected fully a quarter of an juch beyond the lower teeth, as 
shown in Model 1. The upper and lower cuspids, however, almost 
touched each other. When the mouth was at rest, the lips did not 
cover the front teeth, so that the face had an unpleasant expression. 
The profile was even more uncomely, for, besides the projecting 
teeth, the chin was receding, and seriously marred what would other- 
wise have been a fine face. 

I think that it is important to make a careful study of the 
general outline of a patient’s face, as well as of the teeth, before 
beginning any corrective treatment. And we should take into 
consideration the teeth and facial expression of the parents of 
the patient, in order that we may know what is likely to be the 
natural development in the child. I think that, if this were more 
frequently done, we should have more satisfactory results. By 
recognizing a family tendency to a deformity at an early age, a sim- 
ple method can often be successfully employed to prevent its devel- 
opment. Another patient might have a set of teeth very similar 
to the one before us, and yet an entirely different treatment be 
required. In the one case the deformity might be due to a receding 
lower jaw, but in the other to a projecting upper jaw. The first 
and most important question in cases of this kind is to decide at 

9 : 





18 A Case of drawing the Lower Jaw Forward.— Cutter. 


the outset whether it is the upper or the lower jaw which requires 
treatment, for upon this, success or failure largely depends. 

Before undertaking a case of this character, one should first 
satisfy himself that the patient is one who will willingly undergo 
some unpleasant requirements. For there is occasionally a person 
who is very anxious to undergo treatment, and for a time he faith- 
ully follows the instructions given; but gradually he becomes in- 
different and careless, and the treatment of the patient has to be 
abandoned. 

In the case before us it was evident that the lower jaw could 
not be carried forward without first expanding the upper arch. 
This was done by means of a thin rubber plate, into which was 
vulcanized a German silver jack-screw. To hold the width which 
was thus gained, and at the same time to flatten the arch, another 
plate was made. A spring German silver wire was bent around 
close to the outside of the teeth, with its ends embedded in the 
plate at the sides. From time to time the wire was bent so as to 
bear hard on the mesial edges of the centrals, and thus the arch 
was gradually flattened. The result is seen in Model 2. 

This being done, the next step was a more difficult one, which 
was to lengthen the bite and at the same time draw the lower jaw 
forward. The plate that I next made was like the one which Dr. 
Hamilton used in a case which he once described before this society. 
This plate was made thick over the bicuspids and first molars and 
behind the front teeth. Deep depressions were made in the plate a 
little forward of the places where the cusps of the lower teeth 
would naturally touch the plate. The result was that the patient 
began to carry the lower jaw forward a little, so that the teeth 
would enter these depressions. ; 

I found, however, that a plate which covered the bicuspids and 
first molars prevented these teeth, both in the upper and lower 
jaws, from elongating and forming a new articulation to correspond 
with the lengthened bite. Therefore I made another plate for the 
upper arch. This one was thickened only behind the front teeth, 
where depressions were made to receive the points of the lower 
incisors. No other teeth of the lower jaw were allowed to touch 
any part of the plate. This plate was held firmly in place by wire 
clasps encircling the sixth-year molars. There was also attached 
to this plate a wire which passed around the outside of the front 
teeth to keep them in the flattened position which they had 
assumed. 

In making this plate much care was required to have the de- 
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pressions in just the right places and of exactly the proper depth. 
A wax and paraffine base-plate was fitted to the plaster model of 
the upper arch. To the part where the plate was to be thickened 
soft yellow wax was then added. While the wax was soft the base- 
plate was inserted in the mouth, and the patient told to throw the 
lower jaw forward and bite into the wax. I thus determined how 
much the jaw was then to be carried forward and the bite length- 
ened. This was an important question, for a slight variation at 
this point might have produced an unfortunate result. I made 
several plates of this character, as the amount to be gained had to 
be gradually accomplished. Model 3 was made while this work was 
being done. 

When I took the case, but one twelfth-year molar had begun to 
appear; when the work was completed, all four of these molars 
had erupted and interlocked with each other. The result was that 
the patient could comfortably bring her jaws together only as they 
had been newly related. 

All that then remained was for the bicuspids and sixth-year 
molars to complete their articulation, which they are now doing, as 
is shown in Model 4. 

It was necessary to carry the lower jaw forward while the 


twelfth-year molars were erupting, as the retaining of the jaw in 
the new position depended entirely on the articulating of these 
teeth. Unless the operation had been undertaken at just this 
time, it is doubtful if it could have been accomplished. I think 
that it would not have been possible to secure the retaining of the 
jaws in the relation they now are had the attempt been made at an 
earlier or a later time. 


DISCUSSION. 


President Smith.—Gentlemen, this very interesting case of regu- 
lating, which has been so nicely presented by Dr. Cutter, is before 
you for discussion, and we shall be glad to hear the remarks of any 
members upon the subject as the models are being passed about. 

Dr. Fillebrown.—At what age was this commenced ? 

Dr. Cutter —The patient was eleven years of age. 

President Smith—The plates were all removable at the will of 
the patient ? 

Dr. Cutter—Yes, and the patient experienced no marked incon- 
venience. 

Dr. Bradley —And when was it completed ? 

Dr. Cutter—When the patient was twelve years of age. The 
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work extended over the time when the twelfth-year molars were 
erupting. 

Dr. Fillebrown.—Are all the plates off now ? 

Dr. Cutter—Yes; and I have tried the patient a number of 
times, and cannot get her to bite in any other than her present 
way, 

Dr. Bradley.—May I inquire if this plate was split at all? 

Dr. Cutter—It was sawed through the middle. Sometimes I 
cut a plate in two places and swing one or both sides on a pivot 
which is inserted after the plate is vulcanized. 

Dr. Bradley—I don’t think I understand how the lower jaw was 
moved forward. A plate was first made by which the lower in- 
cisors were prevented from striking on the gum; immediately after 
that what was the next step? 

Dr. Outter—The platform plate, which kept the lower incisors 
from touching the gum, at the same time caused them to go forward 
a little. 

Dr. Bradley—The movement was not on the bicuspids and 
molars so much as on the incisors ? 

Dr. Cutter —That was the point. 

Dr. Brackett—Did the wearing of this appliance at the time 
the emphasis of the bite was upon the lower incisors produce 
shortening of these incisors ? 

Dr. Cutter—I think not. 

Dr. Brackett.—The change in the relative length of the teeth 
was in the elongating of the others? 

Dr. Cutter —Yes. 

Dr. Brackett—With reference to the material of the bands to go 
about the teeth, the essayist made some remarks to the effect that 
he had used gold. Some one has said that he has had satisfactory 
experience in the use of German silver; and I understand that any- 
thing one may require in this metal can be obtained at Harwood Bros., 
dealers in watchmakers’ supplies, on Washington Street, Boston. 

Dr. Cutter—I had to be very careful not to allow the twelfth- 
year molars to erupt too far. If the plate had been made too thick 
behind the upper incisors, the twelfth-year molars would have 
grown up 80 far as to have prevented the upper and lower incisors 
from meeting. 

Dr. Wilson.—How long has this been completed ? 

. Cutter —Since last summer. 
. Wilson.—Is the patient still wearing a retaining plate? 
. Cutter—No, I had her wear a retaining plate for a long 
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time, simply to hold the flattened position of the front teeth. I 
saw her quite often and watched the case very closely, and, after 
making many careful tests, I could not see any necessity for wear- 
ing the plate longer. Ordinarily I require a patient to wear a 
skeleton retaining plate for a year or more, but this case did not 
require it. 

Dr. Williams.—I would like to ask Dr. Cutter if this patient 
apparently had any hereditary tendency ? 

Dr. Cutter—I think she inherited the tendency from her 
father. 

Dr. Wilson.—The upper plate was held in place by the clasps, 
was it not? 

Dr. Cutter —Yes, it was. 

President Smith.—An interesting point in this connection is to 
determine just what took place in the forward movement of the 
lower jaw. Was this movement brought about by the moving of 
the condyle in the glenoid cavity, or was there a change in the jaw 
substance itself? Perhaps Dr. Cutter has made some study of that 
point, and can tell what, in his opinion, took place. 

Dr. Cutter—I have thought of that a number of times, and my 
own feeling was that the condyle moved forward in the glenoid 
cavity.” 

Dr. Allen.—May I ask if the bicuspids jumped the bite? 

Dr. Cutter —Yes, all the teeth jumped forward. 

Dr. Allen—I think that in itself is evidence that the change 
occurred in the angle of the jaw. 

President Smith.—It has been held by some that the rami of the 
jaw were bent in such cases. I don’t believe that can happen at 
that age; I would like to ask the opinion of some of those wiser 
than myself on that point. What do you think, Dr. Andrews? 

Dr. Andrews.—I believe, if it can be done at all, it is done when 
the child is young. During the last year I have had three cases 
where I have been successful in jumping the bite. 

President Smith—Do I understand from Dr. Andrews that he 
thinks the rami of the jaw can be bent to allow of the jumping of 
the bite? 

Dr. Andrews.—I think it may be possible at an early age; I 
have never studied the matter enough to speak positively about it. 

Dr. Stevens—One thing occurred to me, Mr. President, in regard 
to applying the force to the incisor teeth; that is, why were not 
the incisor teeth moved forward instead of the jaw? It seems to 
me it would be natural for them to follow the inclined plane. 
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Dr. Cutter—They all move forward as one body. 

Dr. Stevens—Did you put any bands around them to prevent 
their being drawn forward ? 

Dr. Cutter—No. 

Dr. Wilson.—I did not understand that the teeth struck against 
an inclined plane, but simply against depressions in what is called 
a platform plate. 

Dr. Cutter—The plate was sloped a little, so as to guide the 
teeth into these depressions. 

Dr. Adams.—I suppose the teeth were compelled to throw the 
jaw forward in order to get a comfortable bite. 

Dr. Cutter—Yes, and I am surprised how readily they will 
throw the jaw forward, if you do not attempt too much at a time. 

Dr. Andrews.—I had a patient a little over twelve years of age, 
the cutting-edge of whose lower incisors touched the upper gum, so 
as to irritate it. A platform plate such as Dr. Cutter describes was 
worn for about two months, The lower centrals, laterals, and cuspids 
struck against that plate and allowed the molars and bicuspids to 
elongate. After a time 1 found there was one-eighth to a quarter 
of an inch space between the lower incisors and the upper gum on 
closing the mouth. The lower jaw was found, however, to have 
been moved a little to one side, and an unnatural occlusion formed. 
Another plate, having depressions adapted to correct this bite, was 
worn for about two weeks and the articulation brought into proper 
shape. 

Dr. Fillebrown.—I would like to ask Dr. Cutter how many upper 
plates he made with depressions advancing forward ? 

Dr. Cutter—I should say three or four. I could gain only a- 
small amount with each plate. 

Dr. Fillebrown.—How long did it take you to gain the first jump? 

Dr. Cutter—I think it was about a month. 

Dr. Allen—Will Dr. Cutter tell us whether the patient had 
much forward and back mobility of the lower jaw ? 

Dr. Cutter—About the average amount. 

Dr. Allen—Not as much as you finally gained ? 

Dr. Cutter—No. It would have been impossible for her at first 
to throw her jaw out as far as she was able to after the regula- 
tion. 

Dr. Allen.—It would be interesting to know just where the 
change occurred, whether in the movement of all the teeth or at 
the angle of the jaw. 

Dr. Cutter —I think it was at the condyles of the jaw. 
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Dr. Wilson—I don’t quite understand how you arrange the 
clasps on your plate. 

Dr. Cutter.—I carry the clasp-wires from the plate between the 
second bicuspids and sixth-year molars. The clasps were placed in 
front of the sixth-year molars, so as not to interfere with the eruption 
of the twelfth-year molars. 

Dr. Bradley—Did the patient wear this platform plate when 
eating ? : 

Dr. Cutter—I think not. I told her that she might take it out 
during meal-time, but must put it back immediately afterwards. I 
impress upon patients the necessity of keeping their plates, as well 
as their teeth, clean during the process of regulation. The teeth 
of this patient were not particularly strong, yet she brushed her 
plates so well that I saw no injurious effects from their use. 

President Smith—I am surprised that Dr. Cutter allowed his 
patient to remove the plate while eating. The appliance was ar- 
ranged to produce a change in the manner of closing the teeth, and 
yet the patient was allowed to take it out when she ate, and that 
is the only time, commonly speaking, when we put our two jaws 
together. 

Dr. Fillebrown.—It is not alone when we eat that we put our 
jaws together. 

President Smith.—It is safe to say that, as a rule, the teeth stand 
slightly apart, and for that reason I should think it quite impor- 
tant in Dr. Cutter’s case that the appliance should be worn while 
eating. 

Dr. Stevens.—I would like to ask the President if he ever had 
for a week or two a very sore tooth in his mouth ? 

President Smith—No, I never did, except a little soreness from 
wedging? 

Dr. Stevens.—I think if you had had such a tooth, you would 
have found that you closed your teeth very often during the day. 

Dr. Williams.—Did Dr. Cutter give his patient any instructions 
with regard to the method of biting when not eating? 

Dr. Cutter —I instructed her to avoid as much as possible closing 
her teeth in the old way. I cannot say positively that she took 
her plates out while eating, but I commonly allow patients to re- 
move regulating appliances during meal-time, on condition that 
they replace them immediately afterwards. 

Dr. Fillebrown.—The gentleman at my side has reminded me 
that we swallow many quarts of saliva daily. The teeth naturally 
close every time we swallow. If you divide the quarts by the ap- 
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proximate amount of each swallow, you can tell how many times a 
day your teeth are closed for swallowing purposes alone. 

Dr. Allen.—I am not inclined to accept the theory that the angle 
of the jaw was changed in this case. Supposing the mobility of the 
jaw to be so slight as to prevent the patient from moving the jaw 
forward so as to bring the upper and lower teeth into the relation 
shown in the models of the corrected case, the change could have 
been effected, it seems to me, by the very process employed by Dr. 
Cutter. This would have a natural tendency to stretch the mus- 
cles sufficiently to bring the jaw forward the required distance, 
which, as the models show, is less than the width of a bicuspid 
tooth. My impression is that the plate used in this case induces a 
new habit of closing the teeth, due to its effect upon the muscles 
rather than upon the bones. This was accompanied by a slight 
change in the position of the bicuspids and molars of both jaws. I 
have not found that any difficulty arises from the patient’s not wear- 
ing a plate during meals, for the jaws receive much exercise in the 
unconscious moments of swallowing. Professor Austin Flint tells 
us that we swallow from four to six gallons of saliva during twenty- 
four hours, and as the jaws are being continually brought together 
in this process, the regulating goes on, despite the interruptions of 
eating without the plate. 

Dr. H. A. Baker—I would like to ask Dr. Cutter if the jack- 
screw which he uses in this case is an invention of his own, and if 
he vulcanizes it into the plate with the screw intact, and of what 
material it is made? 

Dr. Cutter—The jack-screw is made of German silver, and is 
vulcanized into the plate with the screw intact, but the screw can 
be freely turned when the plate comes out of the vulcanizer. This 
jack-screw is the result of certain experiments made by Dr. Andrews 
and myself. 

Dr. Eames.—I understood Dr. Cutter to say that the bite was 
not open when he began the correction of this case; the incisors 
were in contact with the gum or nearly so. 

Dr. Cutter —The points of the lower incisors touched the gum 
behind the upper incisors. 

Dr. Eames.—I do not see why in such a case it is necessary to 
bend the jaw at its angle in order to jump the bite. The moving 
of the whole jaw forward is all that is required. 

President Smith Our next subject for the evening is the “ Artis- 
tic Arrangement of Artificial Dentures ;” it will be presented by F. 
S. Belyea, D.D.S., of Brookline. 
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Dr. Belyea—I have a few drawings which I wish to show. I 
have tried to find suitable sketches to illustrate my points, but fail- 
ing to find them, I went to work and made these myself, which I 
will show to you to-night. These sketches illustrate my motive 
for using certain mechanical contrivances, which I shall endeavor 
to describe. My subject naturally divides itself into two parts,— 
first, the restoration of facial expression ; second, the restoration of 
the teeth themselves. In this diagram I have tried to show the 
features of a youth of twenty years, and in the next one I have 
tried to show the same person at the age of sixty, after the loss of 
all the teeth. In the first picture we find an elevation at the cor- 
ners of the mouth, and a fulness about the mouth and cheeks. In 
the second there is a drooping at the corners of the mouth and a 
general falling in of the cheeks. This change is caused by the ab- 
sorption of the alveolar processes and a relaxation of the facial mus- 
cles through the removal of their natural support. In order to re- 
store the lost fulness, I apply plumpers in the region of the cuspid 
roots. To a certain extent they draw up the corners of the mouth, 
and then, by the application of plumpers at the side, the looseness 
in the buccal region is filled out. These plumpers are held in place 
by the muscles. I try to make my plate restore the features, and, 
in order to do so, I have an outline in wax, which represents the 
position of the teeth, gives the length, fulness, size, and shape of 
the arch. Some hold that only one arch should be fitted in every 
mouth. I do not believe in that theory at all. In getting up the 
articulation, you must have some idea of the length and position 
of the end of the teeth. I have noticed failure in many cases of 
artificial teeth through ignorance or neglect of this rule. If you 
can see this red line, that is the point from which I try to secure 
an occlusion. I draw an imaginary line from just below the lobe 
of the ear to the edge of the central, and in cutting my wax I fol- 
low that line and construct my plate accordingly. That principle 
was set forth ina paper printed some years ago in the Dental 
Cosmos. I think the title of it was “The Artists in Dentistry.” 

Dr. Fillebrown.—I feel that there is a limit to what can be done 
in restoring the parts to their former condition after the loss of the 
teeth. When the canine teeth are lost, the pillars of the arch are 
gone, and when the process has wasted away, as it will, there 
must be a depression at the side of the nose, which can never be 
restored. A person at sixty, even if no teeth are lost, will not have 
the fulness of cheek he had at twenty, consequently it is not reason- 


able to expect to restore to a person of sixty the plumpness and 
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fulness he had at twenty by the use of any artificial appliance. 
The fulness of the cheek does not to any considerable extent nor- 
mally depend upon the presence or pressure of the side teeth, but 
upon the length of the occluding teeth. A person’s cheek falls in 
not because teeth fail to press the muscles outward, but because the 
shortened occlusion slackens the muscles, and the cheek falls in- 
ward ; when the masseter muscle is again put upon the stretch, the 
cheek is restored to its normal condition. Hence I think plumpers 
on the side are not ordinarily required, and do not have much to 
do with restoring the face to the condition which it would have 
obtained had not the natural teeth been lost. 

Dr. Brackett—In behalf of the last speaker, I would say that 
he has made all these remarks without seeing Dr. Belyea’s models. 

Dr. Belyea.—I must beg to differ most decidedly with the gen- 
tleman when he says that plumpers have nothing whatever to do 
with the holding out of the cheek. I have found that they have 
an important effect. Of course, I do not pretend to get back toa 
face of twenty ; I try to get it as near nature as I can, and I never 
have gotten too near to it yet. Simply opening the bite will per- 
haps allow the muscles to change a little bit, but they will not 
draw back this objectionable fulness to any great extent. 

Dr. Fillebrown.—I did not intend my remarks as criticism of 
what has been placed before us this evening, but only of the gen- 
eral principle. In years past I have sometimes failed to consider 
what the normal condition was at sixty years of age, and how many 
of the lines that I sought to remove were legitimate and should re- 
main. In our endeavor to correct the sunken appearance, we are, 
I think, inclined oftentimes to overdo it. 

Dr. Bradley.—I scarcely grasped the idea of Dr. Belyea from the 
drawings and from his remarks, but seeing the models which have 
been passed around, I think I can understand it more satisfactorily 
to myself. 

I do not do a great deal of plate-work, but I happen to be work- 
ing at the present time on a plate for a lady nearly sixty years of 
age, who lost her teeth through pyorrhwa. The case presented 
somewhat peculiar conditions, and I worked very faithfully, trying: 
to make a satisfactory plate, and, although the patient wears the 
plate, yet when she attempts to bite anything off at the front of 
the mouth, the upper plate will loosen at the back. There is no 
“ridge,” I might say, at the back of the jaw. I am now studying 
this case over again, and the thought has come to me in looking at 
this model,—would it be possible to give the impression of fulness 
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which is so desirable by the use of plumpers in the cheek? The 
face seemed to be in a collapsed state, as it were; there was no 
natural expression whatever, and it occurs to me that this may help 
to a solution of the case in filling it out by means of plumpers. I 
. think I shall try it. 

Dr. Belyea.—Speaking about plumpers in the lower jaw, I have 
found, in the number of cases that I have had to deal with, that ful- 
ness is of not much use, or even allowable, excepting in the bicuspid 
and molar region. No attempt that I have made to restore fulness 
lost by absorption in the lower cuspid region has made any very 
perceptible improvement in the facial expression. 

I would say that I never put in a set of teeth for anybody that 
I do not grind them more or less, even in young people. It adds 
greatly to the natural appearance of the case. 

This case of removable bridge-work that I show is made by the 
use of Logan crowns. The plate is struck up, the pins are cut 
off the crowns, and they are placed on, and then solder flowed in 
between. 

This other case is to show a bridge made so that you can set 
the bridge first, and then the individual crowns afterwards. 


| 
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Te regular monthly meeting of the American Academy of 
Dental Science was held at Young's Hotel, Boston, on Wednesday 
evening, March 7, at six o'clock, President Smith in the chair. 
Papers for the evening were read as follows: 

Charles F. Stacey, M.D.: subject, “Ocular Headaches.” Mr. H. 
Cazlton Smith: subject, “A Simple Test for Cocaine in Local An- 
esthetics.” 


OCULAR HEADACHES. 
BY CHARLES F. STACEY, M.D., BOSTON. 


Mr. PRESIDENT AND GENTLEMEN,—It was with much pleasure I 
accepted your kind invitation to read a paper before you to-night, 
and truly appreciate the honor. The subject which I have chosen 
may not seem avery important one, but when you stop and consider 
the large number of people troubled with this painful affection, who 
often go many years, and perhaps a lifetime, with only temporary 
relief, and that by continual use of drugs, which soon lose their 
effectiveness, and at the same time leave more or less of a bad result 
on the general system, it seems to me, as eye-strain is the principal 
factor in such a large proportion of cases of functional headache, or 
migraine, that it should be worthy of more than a passing thought. 

I cannot agree with Lauder Brunton, who declares that the most 
common causes of headache are decayed teeth and irregularities of 
vision. But I recognize the fact that the proper treatment of 
decayed teeth may be the only relief in some cases of headache, 
whereas defects in vision are the direct cause ina very great number. 

It is not to be wondered at that the statement of one writer, that 
all migraine was due to eye-strain, was received with decided oppo- 
sition by careful observers; but during the last few years, by the 
combined efforts of oculists and neurologists, eye-strain has come to 
the front as a most important factor in this troublesome affection. 

In Pepper’s “System of Medicine,” the article on Cephalalgia, or 
Headache, by Wharton Sinkler, under Sympathetic Headache, reads, 
“The headache from eye-strain may be considered in this connec- 
tion, and deserves careful consideration. Many people have suffered 
from headache for years from this cause without its being suspected.” 

Weir Mitchell, in 1876, brought prominently to notice the fre- 
quency with which headache may be caused by defects of vision, 
and later, in 1891, he again called attention to this important sub- 
ject in a very able paper. 

Previous to this the general practitioner seldom recognized eye- 
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strain as a cause of headache. It is now becoming a very common 
occurrence for the family doctor to refer cases of persistent head- 
ache, where the cause seems obscure, to the oculist, for examination 
of the refraction of the eye; and out of such cases I donot think I 
overstate it in saying that seventy-five per cent. or more are entirely, 
or to a very great extent, relieved from headache. 

One of the most important facts in consideration of ocular head- 
ache is the pain. It has all degrees of severity ; it may be more or 
less constant, or interrupted; it may be associated with the use of 
the eyes in reading, writing, or sewing, or any near work; also, 
from attending church, theatre, or concert, or from excessive mental 
or manual labor. The regions most frequently complained of are 
frontal, occipital, post-ocular, parietal, throughout the head, and in 
exceptional cases in the neck, arms, and shoulders. 

Bright light, noises, locomotion, worry, or any mental strain, 
odors (as tobacco), usually increase the suffering. The most com- 
fortable condition for the patient seems lying down in a darkened 
room with cooling lotions on the head, and perfect mental inactivity. 
But the best and most effective treatment for permanent relief is 
correction of the eye-strain by proper glasses. 

Ocular headaches are very often not associated with poor sight. 
It is the rule that small errors of refraction, where the sight is excep- 
tionally good, are often the cause of most troublesome symptoms ; 
whereas the refractive error may be very large and the sight very 
poor, yet the symptoms may not be at all annoying. Thus it is not 
to be supposed that people whose eyesight is perfect, as far as they 
can judge, will be easily prevailed upon to adopt glasses as a cura- 
tive measure in cases of headache. 

Another fact must be mentioned: the eye-strain may remain 
latent for years and cause no troublesome symptoms, when by sick- 
ness or poor health, or an increased sensitiveness of the brain, either 
from mental or moral causes, it may make itself suddenly apparent. 

The primary defects of the eye that cause derangements else- 
where are essentially functional in origin and result. They are 
principally errors of refraction and accommodation, classed under 
the name of Ametropia, or defective sight, and include astigmatism ; 
hyperopia, or far-sightedness; myopia, or near-sightedness, sepa- 
rately or in combination. 

The results of the above defects in the eye are called eye-strain. 

J. J. Chisholm considers that astigmatism is a very common 
cause of headache, and that the class of persons in which it occurs 
are healthy people,—young, active, and industrious. They all suffer 
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more or less with eye-pain and headache, which they call neuralgia, 
—a term that they have learned from their family doctor. 

Mittendorf studied one thousand cases of ocular headache. He 
found an unusually large number of school children and college 
students, as well as women, who have had but little out-door exer- 
cise, and whose muscular system was undeveloped, were among his 
patients. He lays much stress on out-door exercise and gymnastics, 
as well as glasses, in the treatment of these cases. 

Out of his one thousand cases the causes were: Astigmatism, 
eighty-three per cent.; hyperopia, or far-sightedness, eleven per 
cent.; myopia, or near-sightedness, two per cent. One hundred and 
nineteen were near-sighted astigmatism, seven hundred were far- 
sighted astigmatism. 

Two hundred cases of ocular headache taken from my own records 
agree very closely with Mittendorf’s report. 

In my cases the causes were: Astigmatism, ninety per cent.; 
hyperopia, eight per cent.; myopia, two per cent. Of these, ninety 
per cent. received marked or entire relief from headaches by the aid 
of glasses. 

Time will permit me to consider only briefly the three principal 
causes of ocular headache, taking them in the order of least impor- 
tance. 


MYOPIA, OR NEAR-SIGHTEDNESS. 


This causes the smallest percentage of ocular headaches, because 
in this defect in the sight the eye-strain comes in distant vision; and 
unless a man leads a life different from the great majority, his eyes 
are used three-quarters of the time for near work, and he often is 
satisfied with poor sight for distance, the strain in looking off being 
unnoticed. There are two kinds of near-sightedness : 

First—Elongation of the optical axis, the eye being too long 
from before backward. 

Second.—Increased curvature of the lens or cornea. 

It is congenital sometimes, especially among the poor. A great 
many children develop it after twelve or fifteen years. Hight per 
cent. of the community are estimated as being myopic. It is caused 
in many cases by unfavorable conditions at school, such as room, 
light, attitude of the head, distance of the book or paper, and dura- 
tion of study. 

Myopic people are, as a rule, easily embarrassed, and more fond 
of books than society ; given to sedentary habits rather than out- 
door, active pursuits. Their poor sight cannot be cured, but can be 
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corrected by the adoption of properly-fitted concave or minus glasses 
for constant use. 
HYPEROPIA, OR FAR-SIGHTEDNESS. 


This causes about one-tenth of all ocular headaches. In this 
affection, the opposite of myopia in most respects, the sight is very 
good for distance, but apt to blur for near. The eye-strain is con- 
tinual, for the ciliary muscle tries to overcome the error, when the 
eyes are focussed for near, as well as distant vision. 

The eye is far-sighted from— 

First.—Shortening of the optical axis, the eye being too short. 

Second.—Flattening of the lens or cornea. 

Far-sighted people are often characterized by narrow faces, shal- 
lowed orbits, and eyes deep-set. The symptoms vary in this affec- 
tion from none at all to severe ocular headache, and inability to read 
any length of time (in people under forty years) on account of the 
print blurring or running together. Glasses ordered oftentimes 
become indispensable, or may at first be used all the time, then later 
used only for near work. 

The comfort of the patient is the fundamental reason for con- 
stant use of glasses, and also in very sensitive people, whose eyes 
give them much pain,—as semi-invalids, impressible and neuralgic 
patients,—while the dull, torpid, and unobservant will often be quite 
indifferent to the aid of glasses, even though they have a marked 
error. 

To correct this affection we order convex or plus glasses. 


ASTIGMATISM. 


This, as has been shown, is the error which causes four-fifths or 
more of ocular headaches. People in general have a very confused 
idea of astigmatism. It is an unequal curvature of the cornea or 
lens, or both. Instead of being spheres, they have a greater curva- 
ture in one direction than the other. 

To use a rough illustration, we might say, the curvature of the 
cornea or lens in this affection is something like the outer surface of 
@ spoon. 

Now, in order to see clearly, the ciliary muscle has to contract 
irregularly, and in trying to accomplish this we get the eye-strain, 
which causes such a large number of severe and painful ocular 
headaches. 

There are two kinds of astigmatism, regular and irregular. The 
latter is caused by disease of the cornea, and does not admit of sat- 
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isfactory correction by glasses; the former, due to abnormal curvature 
of the cornea or lens, is corrected by cylindric or sphero-cylindric 
glasses. 

Of correctable astigmatisms the greater number are congenital, 
and yet the error may not show itself during youth. A small amount 
of astigmatism is claimed to be natural to every one; but I cannot 
agree with such statements. 

We have five forms of astigmatism, namely, far-sighted and com- 
pound far-sighted, near-sighted and compound near-sighted, together 
with mixed astigmatism. 

In far-sighted astigmatism the defective axis is commonly the 
vertical, while in near-sighted it is the horizontal. 

In mixed astigmatism one meridian is far-sighted and another is 
near-sighted. 

The symptoms are severe ocular headaches, indistinct vision, 
according to the amount; also, in some cases, a person may notice 
a difference in the distinction of objects, as to their form. 

In one case a patient could see the telegraph wire farther than 
he could see the pole on which it was stretched. Some patients 
cannot tell the time on a clock when the hands are in certain posi- 
tions. College students have much trouble in distinctly seeing 
Greek, Hebrew, and German. Books are often held close to the 
eyes, and such patients are supposed to be near-sighted. 

Want of quick perception is also a characteristic of this affec- 
tion. Moreover, if the error be far- or near-sighted astigmatism, 
with the defective axis nearly horizontal in both cases, lines perpen- 
dicular are most distinctly seen. Persons with notable error get on 
moderately well, because most objects which we deal with have 
greater height than breadth. Such is the case with Roman type, 
trees, men (as a rule), buildings (especially in Chicago), statues, and 
the majority of objects. The height is often exaggerated, but the 
patient is not aware of this. 

But if the axis is in the vertical or oblique direction, or the eyes 
are unsymmetrical, trouble announces itself early. An attack of 
illness, constant eye-work, excessive grief, etc., will reveal astigmatic 
errors which were previously unsuspected. 

The more pronounced the head symptoms, the more searching 
must be the examination for any defects in sight, and if an error is 
found it should be immediately corrected by accurately-fitted glasses. 

More glasses are worn now, not because people are not born with 
as good sight as they used to be years ago, but because the eyes are 
taxed more to-day than in the past. 
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Now, take your own profession, for instance. I think you will 
bear me out in the statement, that owing to the great advance in 
dentistry (especially operative), more time is required, and the eyes 
undergo a much greater strain in the details of the work than they 
did fifteen or twenty years ago. 

This increased demand on our eyesight is seen also in all walks 
of life. Who would have supposed, twenty years ago, Sunday papers 
would ever print fifty to sixty pages or more, to be read on a day 
set apart for rest. 

Another reason for glasses is because the eye has been more 
intelligently studied, and to-day many people are adopting glasses 
because they have proved their usefulness in the treatment of ocular 
headaches. 

I will not go as far as the President of the Ophthalmic Section 
of the British Medical Association does, “who expresses the hope 
that the time will come when a man who goes about with his eyes 
naked will be so rare that the sight of him will almost raise a blush.” 
But I will say that every person troubled with headache not 
traceable to some disturbance of the general system, who has not 
tried the use of appropriate glasses for relief, has neglected a most 
efficient cure furnished by optical therapeutics. 


DISCUSSION. 


Dr. Hitchcock—I would like to ask Dr. Stacey what is the 
greatest variation in the lens? 

Dr. Stacey.—The variation in the lens as regards sight is gener- 
ally quite small. Where there is considerable variation, it is 
usually present both in the lens and the cornea. If large errors 
exist, oftentimes the lens is absent and the trouble is congenital, 
the patient being born without any lens at all. Then, of course, 
you have to replace the lens by a glass in front of the eye. That 
is what happens in the operation known as the “removal of a cata- 
ract,” which means, in fact, the removal of the lens; and then you 
‘supply a lens by a strong glass in front of the eye. 

Dr. Hitchcock—I meant more especially the linear measure of 
the variation. Individuals differ in the convexity of the lens. . In 
taking a relative linear measure, what is the greatest difference? 

Dr. Stacey.—I cannot give you just that fact. 

Dr. Hitchcock.—Suppose there are two people having lenses of a 
given convexity, would the sight be the same in both persons? 

Dr. Stacey.—Oh, yes. Take the normal eye, for instance: the 
power of sight is always the same. A great many observers claim 
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that there is no normal eye; that there is a certain amount of 
astigmatism in every individual; but cases have been reported 
where normal eyes were present, and I think I have seen one or 
two instances of it myself, although it is a rare thing. Where the 
curvature and convexity are the same, the sight should be the same. 

Dr. Hitchcock.—I was thinking that what might be normal in 
one individual would be abnormal in another. 

Dr. Stacey.—That is possible, but I should say not very prob- 
able. 

Dr. Hitchcock.—I know that with my own eyes one of them is 
far-sighted and the other'is supposed to be about normal, and the 
far-sighted eye was somewhat strained in trying to keep up to-the 
normal eye, and yet the linear measure of the lens is very nearly 
the same. 

Dr. Stacey.—That is very likely. 

Dr. H. A. Baker.—I would like to ask Dr. Stacey if in case a 
person has astigmatism, and that is corrected by glasses and ocular 
headaches prevented, whether that fact proves that you have the 
correct glasses ? 

Dr. Stacey—No; I don’t think it does. Oftentimes you will 
put a glass onto a patient, and it will relieve the headache. Ina 
year or more that patient returns, complaining of some trouble of 
the eyes, and you examine them and find that the glass is not just 
what it should be; and as a year’s time should not make much dif- 
ference in the power of the eye, it proves that you did not get the 
correct error when you first examined. You know in the examina- 
tion of the eye we are obliged to effect a paralysis by putting in 
atropia, and there are some people who object to that; they won’t 
let you put anything in their eyes at all, and consequently you are 
obliged to fit the glasses without atropinization. In this way you 
do not get the full error, and when the person returns the only 
thing to do is to atropinize the eye to get at the full error. Those 
persons may not suffer with headache, because a partial correction 
of the error will oftentimes relieve the headache; but they may 
have some other trouble which is a distinct symptom of impaired 
sight. 

President Smith.—Is there any danger in using atropia in the 
eye? 

Dr. Stacey.—There is very little danger in using such solutions 
of atropia as are ordinarily used. The strength of the solution 
most often used is two per cent., but in severe cases we sometimes 
use a four-per-cent. solution, and that is as strong as is ever put in 
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the eye. The drug mostly used nowadays is called “ homatropine,” 
which is a somewhat modified preparation of atropine, and with 
that the paralysis generally lasts only twenty-four to forty-eight 
hours. I never heard of but one or two cases where it exceeded 
that length of time. In one case the paralysis lasted for four days, 
but the patient was a very nervous person, and it was thought that 
this result was owing to the neurasthenic condition of the patient. 

Dr. Eames.—I would like a little fuller explanation in regard to 
the character of ocular headaches. ‘Are they continuous head- 
aches, or are they likely to be periodical, or brought on by some 
indisposition ? 

Dr. Stacey.—The headaches may be periodical, or they may be 
constant; and when the error in the eyes is far-sighted astigma- 
tism the trouble is increased when the eyes are focussed for near 
work; whereas, in near-sighted astigmatism the pain is increased 
by focussing the eyes at a distance. In the latter cases headaches 
are brought on by attending the theatre or a concert, or going out 
walking and taking vision at a parallel range; while oftentimes for 
near work the person is not affected at all, and gets along very com- 
fortably with ordinary duties. 

Dr. Eames.—I suppose that after a night’s rest, and the eyes 
being refreshed, the patient would get relief from the headache, 
and the unpleasant symptoms would return with the use of the 
eyes? 

Dr. Stacey—Rest might relieve them to a certain extent, but 
the headache would return with the use of the eyes. 

Dr. Bradley—Some one asked regarding the effects of an in- 
disposition. I would like to ask whether indigestion or a derange- 
ment of the functions of the stomach would affect the eyes? 

Dr. Stacey.—As a rule, anything like that would tend to aggra- 
vate the trouble. 

Dr. Paine.—Will Dr. Stacey please tell us if a trouble of the 
eye would cause indigestion ? 

Dr. Stacey.— Well, that opens up another factor. Some men 
have gone so far as to claim that almost all neurasthenic diseases 
can be traced to the eye. Dr. Stevens, of New York, who is a great 
eye-man, seems to hold this opinion. Epilepsy has been proved 
to have been caused by straining the eyes; nausea and vomiting 
have been produced by eye-strain; and it is a well-believed fact 
now that in a great many cases St. Vitus’s Dance, or Chorea, is 
caused by eye-strain. Headaches, neurasthenic diseases, and in 
some cases stomach trouble, such as vomiting and vertigo, are what 
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you might call occasional symptoms of an error in the refraction of 
the eyes. 

Dr. G. S. Baker—I would like to ask whether an abnormal 
condition of the eye is more common in females than in males? 

Dr. Stacey—I never happened to see any statistics in that re- 
spect, but I should say from what I have seen and what I have 
read that the abnormal condition is nearly equally distributed among 
the male and female. 

President Smith.—If there are no further remarks to be made 
on this subject, we will pass to the next subject of the evening. I 
have the pleasure of introducing to you Mr. H. Carlton Smith. Mr. 
Smith will read a paper entitled “A Simple Test for Cocaine in 
Local Anesthetics.” 


A SIMPLE TEST FOR COCAINE IN LOCAL ANAS. 
THETICS. 


BY MR. H. CARLTON SMITH, BOSTON. 


Mr. PRESIDENT AND GENTLEMEN OF THE AMERICAN ACADEMY OF 
DENTAL ScrENcE,—As my interest and attention have this winter 
been directed towards the study of your profession, it gives me un- 
usual pleasure to be with you this evening and to have met so 
many of your number. 

I have been asked to write a short paper for your meeting on 
cocaine, and, if possible, give some simple method for its detection 
which would be of practical value to busy dentists; a-test which 
could be applied, without extended practice in chemical manipula- 
tions, to the various mixtures and preparations constantly brought 
to our notice by the circulars, type-written letters, and numerous 
other methods of modern advertising. 

Some of these preparations, I believe, are worthy of considera- 
tion, and even of our confidence, while the use of many others is 
not to be thought of for a moment by the careful operator who 
would avoid all risk of serious ill by injecting into the blood such 
remedies as hydrochlorate of cocaine in solutions of unknown 
strength. 

Cocaine has its uses, it may be, in certain combinations and in 
not too strong solutions, a very valuable agent for producing local 
anesthesia by hypodermic injections, and many claim that the 
amount used of these preparations is so small that if they were 
cocaine solutions no harm could result; but I have here a circular 
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issued by the Dickson Manufacturing Company, of Sharon, Penn- 
sylvania, giving a list of twenty-one persons operated upon by Dr. 
H. F. Dickson, and the number of teeth extracted at a single sitting 
by the use of Dickson’s anesthetic. The number is in no case less 
than ten, and runs all the way to twenty-six. According to an 
analysis made by Professor S. P. Sadtler, of Philadelphia, Dickson’s 
improved anesthetic contains 3.9 per cent. anhydrous cocaine chlo- 
rate, besides chloral hydrate and carbolic acid. Now, if a prepara- 
tion of this sort be injected on both sides of the tooth, as is usually 
directed, and repeated a sufficient number of times for the extrac- 
tion of twenty-six teeth, it seems as though there might be some 
question as to the wisdom of using a four-per-cent. solution of 
cocaine. This drug, as you are all aware, has an unenviable repu- 
tation for causing heart-failure, and many fatalities have resulted 
from its careless use; hence the necessity, or at least the desira- 
bility, of such a test as I have mentioned. 

This subject was suggested several months since by Dr. William 
P. Cooke, and during the winter I have given considerable spare 
time to its consideration and investigation; and this paper will 
consist of a simple description of my experiments, leaving out a 
great deal that would be interesting regarding the discovery, his- 
tory, and preparation of this undeniably wonderful compound. 

A test suitable for your purpose I have never seen published 
nor heard given in any lecture on materia medica, toxicology, or 
medical chemistry. Cocaine does not give distinctive color re- 
actions, as do many of the alkaloids. One of the most character- 
istic qualitative tests for its detection, as given by a prominent 
lecturer on toxicology, is to touch the suspected solution to the tip 
of the tongue. If numbness ensues, cocaine is probably present. 
This is a test obviously unsuited to our present purpose. The gen- 
eral alkaloidal reagents precipitate it; but this teaches us nothing, 
as the majority of alkaloids act in the same way, giving tests of 
similar appearance. Sulphuric, nitric, and hydrochloric acids, and 
ferric chloride all give negative results, and it is these reagents 
that give the distinguishing color tests for many common alkaloids. 

A test has been recently published for cocaine, which consists 
of adding a drop of weak ferric chloride solution and heating the 
mixture to boiling. A blood-red color is developed, almost resem- 
bling ferric sulphocyanate. This color is accounted for by stating 
that when boiled with water cocaine decomposes, forming ecgonine, 
methyl alcohol, and benzoic acid. In the same journal this test is 
rather severely criticised by one who signs himself L. de K., by 
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claiming that he found that the same color could be just as readily 
obtained by applying the test without cocaine. 

Now, Mr. L. de K. is decidedly at fault. In an article in the 
Berichter, vol. xviii., page 2953, Merck states that he obtains cocaine 
from benzoylecgonine, so the theory of the above is all right; and, 
moreover, boiling a solution of ferric salt will not and cannot give 
a blood-red solution ; although, if the solution be neutral in reaction, 
a brick-red precipitate of ferric hydrate will be formed, but the dif- 
ference between a brick-red precipitate and a blood-red solution we 
need not waste time in discussing. Among other tests I tried this 
one, but did not succeed in obtaining satisfactory results until the 
mixture had stood over night. While this is simple enough, I 
should feel a little uncertainty about it. 

After many fruitless experiments it occurred to me that inas- 
much as most alkaloids give reactions with iron salts, it would per- 
haps be possible to oxidize or reduce the iron in the presence of 
cocaine, and during the operation find some distinctive test for the 
alkaloid. 

The following was tried. To a solution of cocaine was added a 
few drops of ferric chloride; the iron was reduced as usual; then 
a minute fragment of permanganate of potassium partially reoxi- 
dized the iron; and, lastly, the addition of a single drop of stannous 
chloride produced a white precipitate. This disappeared upon 
shaking, but one or two more drops of the chloride of tin repro- 
duced it, and this time it was permanent. This practically consti- 
tutes my test. 

Subsequent experiments proved that the use of the permanga- 
nate was unnecessary, and it was omitted. The tin salt was next 
tried alone, and then ferrous salt was used instead of the ferric, but 
in neither case were the tests so distinctive or satisfactory as when 
both salts were used in conjunction. 

One-per-cent. solutions were then made up of each of the fol- 
lowing, and carefully tested for cocaine by simply adding to two or 
three cubic centimetres of the solution three or four drops each of 
chloride of iron and chloride of tin. The one-per-cent. solutions 
were of cinchonidine, quinine, morphine, atropine, caffein, strych- 
nine, and some others of less frequent occurrence; and then, as 
usual ingredients of dental anwsthetics, chloral hydrate, carbolic 
acid, camphor, and menthol were used separately and in mixtures, 
and all with negative results save one,—viz., strychnine. This 
alkaloid also forms an insoluble salt with tin in presence of ferric 
chloride. This fact does not detract from the value of the test for 
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dental use, for strychnine can be edsily detected by evaporating a 
little of the solution to dryness and obtaining the(fading puxple color 
with sulphuric acid and bichroNate of potash which is not obtained 
with cocaine; and then strychntye‘is, the last thing which would’ 


ever be put into a preparation to ee 

The character of the precipitate forme test is peculiar 
and worthy of notice. It very closely resembles the precipitate of 
chloride of silver, separating in curdy lumps not easily broken up 
by simple agitation of the test-tube. If you will allow me, I will 
show you what the precipitate looks like. In applying the test, 
dilute the solution with an equal bulk of water. This separates 
camphor, menthol, or other substances soluble only in strong alco- 
hol. Ifsuch a precipitate occurs it should be removed by filtration 
and the filtrate boiled to remove excess of alcohol. 


1. Dorsenia. 
2. Dorsenia without cocaine. 
8. Solution of cocaine. 


The precipitate is easily soluble in dilute oxalic or sulphurous acids. 

I notice in the pamphlet advertising Dorsenia a paragraph which 
I should consider an emphatic warning against the use of cocaine. 
This seems to be a peculiar feature of these preparations, for, ac- 
cording to a clipping from the American Druggist and Pharmaceutical 
Record of October 12, 1893, Professor Sadtler has analyzed ten dif- 
ferent samples of dental anesthetics, and in nine found cocaine, as 


follows: 
Per cent. 

PROM A EER DEO VON. 5 lenis ayy siebar ei Ss a eee cei ei Gee 3.90 
SE ae ee ae ee er ee 1.46 
REMOTE Mee al hearst taedeins 78) Scere Give ertor neler ein sy rere s 2.68 
MORI a ar a Ses eh dee hime fe (ERS ogee es 0.20 
SG SS er ep rf” 5.68 
MORSE TERARREST sie igi Go 64 foes) <a gh ey S dhe pio lo Sh - wage okiedare eee as 1.35 
DBTEUR SUED PISO ® 6. votio)o6 4) 6.6) reo 8: aie ew elie Wire 9 ee 1.46 
Barr’s 

UPR ene. fae, oh ls oS a epee 6 ee Goer te Lets Mets 3.26 
PeeCHeLO OPUINUGCNE . 65 6 a Sy we & Sores, oe ee 8.389 


The percentages given are for anhydrous cocaine hydrochlorate. 
The test we have been discussing to-night shows the cocaine in 
these preparations as far as I have been able to try them. I have 
also used it on the following samples received from Dr. Cooke: 
menthene, tonalgia, torpedus, and muraline. These all responded 
except the muraline, in which no change occurred. To be sure that 
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no combination of other ingredients held the cocaine in solution 
and prevented its separation, I took equal portions of the muraline 
in separate test-tubes, and to one added a little one-per-cent. solu- 
tion of cocaine, and to the other as much distilled water, and then 
by applying the test the cocaine in the first tube was detected 
without the least difficulty. There is no cocaine in muraline. 

In using the test the following facts should be remembered. 
Strong alcohol will prevent the formation of the precipitate. So, 
while the official tincture of chloride of iron can be used, it should 
be diluted with about four times its bulk of water. 

Cinchonidine and morphine can be made to give similar precipi- 
tations, but not under the conditions of the test, as they require a 
large amount of stannous chloride solution. 

Regarding the composition of the precipitate I have nothing to 
say, as no work has been done on this line. 

The limited amount of time which I have been able to give to 
the subject has made it impossible to experiment with all of the 
compounds on the market, or with all the possible mixtures that 
might be made to serve the purpose of a local anesthetic; but a 
great many have been tried, and thus far nothing has been found 
to interfere with or seriously impair the value of the test. 

It is certainly safe to regard with strong suspicion any prepara- 
tion giving the test for cocaine we have tried this evening. 

Any more light on the subject, or suggestion of improvement, 
or possible error I shall be most happy to receive and investigate. 

I thank you for your attention. 


DISCUSSION. 


Dr. Hitchcock.—I would like to ask Mr. Smith if he is entirely 
opposed to cocaine? 

Mr. Smith—No; I don’t mean to give that impression. It may 
be a very valuable remedy to use if you know the strength of the 
solution you are using. I should oppose the use of cocaine in 
preparations that you know nothing whatever about. For in- 
stance, in one of the solutions that I examined, as I have told you 
here this evening, I found nearly four per cent. of cocaine. I should 
think it unwise to use such a preparation. 

Dr. Hitchcock.—In speaking of “ Dorsenia,” you said you found 
one-fifth of one per cent., which is one in five hundred. There are 
four hundred and eighty minims in an ounce. If you use twenty 
minims for an injection, is not that perfectly safe ? 

Mr. Smith.—So far as the cocaine goes, that would be perfectly 
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safe. In talking with one of your members before supper, he told 
me of a case where serious results followed the use of “ Dorsenia.” 
I should not expect serious effects from the cocaine there is in it, as 
it is such a slight amount. What else it may contain which would 
produce such results I do not know, as I simply tested for cocaine. 

Dr. Cooke-—This “ Dorsenia” which Mr. Smith had to-night is 
some which the proprietor and discoverer of the remedy gave me 
two or three years ago. I never used it, but kept it in my cabinet, 
and when I spoke to Mr. Smith, some time ago, about this matter, I 
handed it to him, and he analyzed it with the result which he has 
told you to-night. “Torpidus’ Hood & Reynolds sell, and I was 
assured that there was only a small percentage of cocaine in it, —not 
enough to do any harm. “ Muraline” B. L. Knapp & Co. keep, and 
I believe it is simply used to put in the pockets in pyorrheea. 

This is a subject that Iam glad to have opened, as I never dared 
inject any of these substances under the gum. One year ago I 
decided to put aside everything that came to me in the shape of cir- 
culars or advertisements of anesthetics; and I looked into the 
drawer the other day and found I had about twenty-five or thirty, 
a large share of the substances being used to inject under the gum 
for the extraction of teeth without pain; and as all these prepara- 
tions have come since the discovery of cocaine, I suspect that cocaine 
is at the bottom of the whole of them. 

Dr. Potter—I am very glad that we are getting onto this line 
of work; it is just what we need to do. I cannot conceive how 
any one in our profession can use a secret remedy. If anything 
unfavorable should happen and the practitioner were brought up 
before the law, it would not help him at all to state that a certain 
manufacturing company said that the preparation used was entirely 
harmless. The practitioner must himself khow the exact nature of 
the drug and its strength. There are too many in our profession 
who are using whatever the manufacturing chemists send to them. 
I think cocaine is a very valuable remedy, but when we use it we 
ought to know just what amount we have got under our thumb in 
the syringe, and so use a medicinal dose and not a dangerous one. 

Dr. Briggs.—I would like to follow right on here and add that it 
seems to me the danger is not so much in the dentist’s use of cocaine 
as in using one of these nostrums and supposing that he is not using 
cocaine, and in many cases probably entirely unprepared to treat 
the case should he have untoward results. There is where the 
greatest danger lies. Of the men who use those nostrums there is 
perhaps not one in one hundred who would know what to do in 
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case of cocaine-poisoning, or has the means at hand to resuscitate 
the patient. Of course, where the doses run up high the danger is 
increased ; but still, if a patient has an idiosyncrasy which prohibits 
the use of cocaine or other alkaloids, I have found that the smallest 
dose may give rise to dangerous symptoms; and the question is, “Is 
the dentist prepared to treat patients for cocaine-poisoning ?” 

President Smith.—Perhaps it would be well for Dr. Briggs to 
state what preparation is needed. 

Dr. Briggs.—That is entering on another subject. I make it a 
point to always have on hand the heart-stimulants, the usual restora- 
tives for heart-failure, with the particular addition of always keep- 
ing capsules of nitrite of amyl, which seems to be specially useful 
in cases of cocaine-poisoning. In administering the drug, whenever 
I have seen any signs of absorption I have given ammonia by 
inhalation and by the stomach, and in one or two cases subcutaneous 
injections of brandy or ether. These are standard remedies which 
every dentist ought to have for treatment of cases of heart-failure, 
which may come from the shock of an operation as well as from 
cocaine- or ether-poisoning. And if he has a fatal termination after 
using the best-known antidotes, his conscience will not prick him as 
if he actually administered poison without anything at hand for the 
resuscitation of the patient. This is where the danger comes in in 
using nostrums that are said to be harmless, but of whose composi- 
tion the dentist is ignorant. 

Dr. Werner.—The essayist spoke of a case where twenty teeth 
were extracted with the use of one of these preparations. Can he 
tell us how many subcutaneous injections were made? Would it 
require more for twenty-six than it would for one? 

Mr. Smith.—Probably an intermediate number. You know, of 
course, how far the gum is anesthetized by its whitened appearance, 
and, as it is injected on both sides of the tooth, it is hardly probable 
that for twenty-six teeth it would be necessary to make fifty-two 
injections, because one injection would probably cause numbness of 
the gum for some little distance beyond each tooth. 

Dr. Werner.—W ould it not seem by that that, even with “ Dor- 
senia,” where there is only two-tenths of one per cent. cocaine, it 
would become dangerous with twenty-six injections, or any consid- 
erable number? It seems to me the pain from the injection would 
be an infliction almost as bad as the extraction of the tooth. 

Mr. Smith—They direct the use of a very fine hypodermic needle, 
—the finer the needle the less pain,—and experience teaches one 
how to make the injection without much discomfort to the patient. 
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Dr. Cooke—I would like to know whether any one can say 
whether the place in the body where the cocaine is injected would 
make any difference; whether, if in the region of the fifth nerve 
where we have to operate, it is more dangerous than it would be in 
other parts of the body. 

Dr. Werner.—Of course it must. Any operation on the fifth 
nerve, which is in such direct sympathy with the vagus nerve,—the 
nerve controlling the action of the heart,—must be attended with 
considerable shock, or even danger. 

Dr. Brackett——I wish first to express my appreciation of our 
present Executive Committee and the evidence of the profitable 
work that they put before us month after month, and after that, of 
the specialists who have each given us the fruits and statements of 
positive knowledge in certain directions outside of the range of our 
own theorizing, our own study, or our own practice. Further than 
that, I wish to testify to the very great aid cocaine solutions have 
been to me in my practice from the time cocaine was first to be had 
up to the present. In saying this I do not mean that cocaine is by 
any means a sole reliance; but I do mean to say that it is to me one 
of various valuable resources. In my practice I see all classes of 
people, and in my humble way try to perform all kinds of operations 
ordinarily required of the dentist, and I should not wish to be 
deprived of the use of cocaine and the hypodermic syringe; I 
should desire not to be prevented from using nitrous oxide; I should 
not want to be debarred from using ether, and I should object to 
being prohibited from using chloroform. I find cases coming to me 
at short intervals in which one or another of these agents, in my judg- 
ment, educated by my experience, is better adapted than either one 
of the others; and, of course, I also have other cases where nothing 
whatever of the sort would be suitable. I think here is an illustra- 
tion of the way in which humanity shows its lack of consideration, 
expecting everything from one agent, believing too narrowly in one 
doctrine or one statement, one truth or one aspect of truth. I 
believe that homeopathy has an element of truth in it, and so, too, 
have hydropathy and allopathy. I believe there is something that 
is true in Spiritualism ; that there is also truth in the faith cure, and 
in the influence of mind over matter. The thing that I complain 
about, that I think the human mind does not generally exercise 
itself most profitably concerning, is that it praises a thing or con- 
demns a thing indiscriminately, completely, and universally. 

I believe that in cocaine we have an agent that has its legitimate 
place, and if carefully used we may expect definite, most helpful 
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and beneficial results. In operations where we are likely to have 
hurts to soft tissues, such as the common application of the rubber . 
dam where a cavity of decay has gone considerably under the gum, 
in the fitting of bands to roots, and wherever soft tissue in appro- 
priate states would otherwise be hurt, cocaine is a most helpful 
agent; always provided, however, that it is used within the limits 
of safety. This is the testimony that I would give out of years of 
experience,—that cocaine and the hypodermic syringe have their 
place in the performance of dental operations, and that the dentist 
who does not have cocaine, or the means of making cocaine solu- 
tions, at hand is not giving himself and his patients all the comforts 
that they may have. That is my view of the subject ; and in defend- 
ing the use of cocaine I mean to be understood that this is one 
resource; that its use should be governed by intelligence and dis- 
crimination, and should be associated with care in the first use of 
the agent for a particular patient. I have found great differences 
in the susceptibility of patients to its influence, and until I have 
made myself reasonably sure of the tolerability of the drug by the 
patient, I seek to err on the safe side. There are a very few of 
my patients for whom I do not attempt to use it, and others’ 
tolerability of the drug seems to be practically unlimited. I find 
that it is especially applicable in the extraction of roots, in the 
removal of epulis and similar tumors, and where I particularly wish 
to avoid haste. If I can get through very quickly the extraction 
of a firmly-set tooth, I may decidedly prefer nitrous oxide; but in 
cases where it is necessary to feel about for roots overgrown in the 
gum, and not requiring much strength for their extraction after 
they are located, nitrous oxide would be unsuited, and I find the 
cocaine solutions decidedly appropriate. . 

While I have not been so accurate about the percentage of cocaine 
in solutions that I employ, I have sought to have knowledge of the 
sum total of what I was using. Until I have proved that the patient 
has an especially good degree of toleration, I plan to be sure that 
the amount of solution which I inject for one operation represents 
less than the quarter of a grain of the hydrochlorate powder. Ihave 
found the pleasantness of the results very much favored by the addi- 
tion of a very little carbolic acid,—a very small drop of the deliquesced 
carbolic acid in a drachm of solution. Credit for this suggestion 
belongs to our deceased member, Dr. J. W. Smith, who, within a few 
months after knowledge of cocaine first came to any of us, made the 
addition of carbolic acid, and found that the tendency to faintness, 
to nausea, to disturbance of the heart’s action, and all the disagree- 
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able feelings which are likely to result from the administration of 
cocaine, were very largely set aside by this addition of a small 
amount of carbolic acid. Without doubt numerous others have made 
the same discovery as independently as he did, but so far as I know 
he was the first. 

Dr. Hitchcock.—I would like to emphasize what Dr. Allen and 
Dr. Brackett have just said. I have been experimenting with a 
weak solution,—one-fifth of one per cent.,—and have been surprised 
at the results. I used it to-day for the extraction of a lower molar 
root; the operation was painless. A severe toothache which would 
not yield to the usual remedies was instantly stopped by the injec- 
tion of one-fiftieth of one-per-cent. solution of cocaine. 

Dr. Eames.—After what has been stated, I cannot resist saying 
a word. We cannot be too emphatic in our thanks to one who has 
given us a practical talk on this subject. If there is one thing we 
should denounce with emphasis, it is preparations of a powerful 
drug, like cocaine, of unknown strength. The point I wish to 
bring up in futherance of what has been said by Dr, Hitchcock is, 
that we can in some cases control pain by an injection of warm 
water, or of cold water, into the gum. Recently a trial was made 
of this, and the patient said there was no pain whatever from the 
extraction of a tooth, the injection being made with warm water. 
For many years it has been the practice of surgeons to inject chloro- 
form at the seat of the sciatic nerve to cure sciatica, using the entire 
length of the needle; and in some instances they have used cold 
water with equally good results. I speak of this in furtherance of 
what has been said in regard to weak solutions. 

Another thought was suggested by Dr. Brackett’s words as to 
the use of carbolic acid. It seems to me that the addition of car- 
bolic acid localizes the effect of cocaine, and that is what we want. 
I have used the phenate of cocaine daily for the past two weeks, 
and it seems to me it should have a somewhat similar effect; per- 
haps some of you can testify to this. I have reason to believe that 
cocaine has been shamefully used. I believe that many dentists 
ignorantly plunge the needle into the vascular parts beyond the 
hard gum-tissue; then we know there is an immediate and pro- 
found effect. The place where cocaine is most effective in opera- 
tions involving the lower wisdom-teeth is also the most dangerous, 
because the surrounding parts are very vascular. I use cocaine on 
an average of perhaps six times a day, and find it of great value in 
operations in the nose and throat. I have no doubt that Dr. Stacey 
could say that he has used it very often in his practice. 
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Dr. Stacey—The cocaine which is extensively used in the eyes 
is ordinarily a two-per-cent. solution, although in a great many cases 
a four-per-cent. is used. I rather think that cocaine injected about 
the head is more easily absorbed, and the effects are much quicker, 
than when injected in any other part of the body. I have never 
heard of any detrimental effects to the eyes from its use. There 
have been cases where, in using the four-per-cent. solutions, general 
poisonous results have been noted, and signs of collapse have re- 
quired stimulants of the heart. Aside from that, cocaine is very 
useful in operations about the eye. 

Mr. H. Carlton Smith.—Of course the application which Dr. 
Stacey refers to is purely external, and is entirely different from an 
injection. I don’t think there would be any serious trouble from 
an atropine injection, if used in such strength as Dr. Stacey has 
spoken of to-night. 

Dr. Hames.—I have a formula that I have used three or four 
times successfully as a local anesthetic. The constituents are, Co- 
caine, 2} grains; Tinct. belladonna, 6 drops; Carbolic acid, 14 drops; 
Water, sufficient to make 1 drachm. The use of the belladonna, 
which is a heart-tonic, is to counteract the depressing influence of 
cocaine; carbolic acid is a recognized local anesthetic, and also 
restricts absorption. The dose is two drops. 

Dr, Allen—Do you expect a specific action from each drug in 
that combination ? 

Dr. Eames.—I do. 

President Smith—I have observed in one case, where a patient 
had extracting done under the influence of a hypodermic injection, 
that though the patient did not feel the extracting of the tooth, a 
severe sloughing of the gum resulted. In many of these obtund- 
ents there is not only cocaine to be looked out for, but there is also 
some other drug which causes this severe sloughing. These prep- 
arations are also used in attempts to obtund the gum in the fitting 
of bands, and this severe sloughing has taken place afterwards, due 
to the application. 

Dr. Briggs——The whole thing resolves itself into the intelligent 
use of cocaine, We cannot get along without it very well, but its 
use involves a great many points, and one point is the syringe-point, 
which may be dirty, and that might give rise to some sloughing or 
troubles of that sort. One speaker said he did not see how an in- 
jection could be made without hurting the patient. It can be done 
without any pain if the syringe-point is entered carefully and intel- 
ligently, and there are a lot of technical points on the way to use 
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it, from the time you fill your syringe till the operation is completed. 
Of course we are supposed to do all those things carefully, but the 
trouble is, the man who would take up with a nostrum is apt to be 
the man who would also take up with a dirty syringe having a blunt 
point, and make the injection improperly. 

Dr. Eames.—I deaden the sensibility somewhat by the use of 
cotton saturated with cocaine solution applied to the gum, and that 
allows the introduction of the needle without discomfort. I would 
like to ask Mr. Smith if hydrate of chloral is not easily decomposed ? 
This might account for sloughing in some cases. 

Mr. Smith—I don’t know. It would depend upon what else was 
put into the preparation. Hydrate of chloral cannot be used inter- 
nally in an alcoholic solution to any extent, because you get an 
alcoholate of chloral, which is far more soluble and more poisonous 
than is the aqueous solution. Its action upon the gum would depend 
very much upon the other constituents of the preparation. 

Dr. Werner—I would like to ask if many of these obtundent 
preparations contain alcohol ? 

Mr. Smith.—So far as I have tested them, they do not to any 
considerable extent. 

Dr. Werner.—Are you of the opinion that “ Dorsenia,” for in- 
stance, contains alcohol ? 

Mr. Smith._—I think it does, but not a large percentage. 

Dr. Werner.—A patient of mine had an aunt who had a tooth 
extracted with “ Dorsenia,” and reported very favorably about it, 
and this patient, having a prejudice against nitrous oxide, decided 
to try the same remedy. I saw him about a week after, and he 
said he had been complaining of a sore mouth ever since the tooth 
was extracted, and that satisfied him thoroughly in regard to the use 
of injections. The extraction did not hurt him, but the injection 
was quite painful, and the sloughing points were distinct after the 
gum-tissues around the socket of the tooth had thoroughly healed. 

Dr, Brackett.—I express the hope that the members present do 
not infer that this sloughing is a regular accompaniment of the use 
of local anesthetics. 

Mr. Smith.—I would like to ask Dr. Brackett how he feels about 
the use of the preparations we have been discussing? So far as his 
ideas are concerned regarding the use of cocaine solutions of known 
strength, no objection can be made; but what of preparations of 
unknown value? How does he feel about them ? 

Dr. Brackett.—I have great satisfaction in being able to say that 
I have never used any one of the preparations in a single instance, 
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Dr. Werner.—The tendency is for a professional man not to use 
a nostrum. I think his conscience would not permit him to use 
anything of which he was uncertain as to its effect or its ingredients. 

Dr. Bradley.—I have never used any of the secret preparations, 
though occasionally tempted to do so after receiving some of those 
plausible circulars. I have used cocaine more or less frequently in 
adjusting the rubber between the teeth or in the treatment of pyor- 
rhea, bathing the gums perhaps more than anything else. I have 
rarely injected it, and then only in a weak solution, and, as Dr. 
Brackett suggested, with the use of a little carbolic acid, and feel 
safe in doing so. 

Dr. Ainsworth—Is it a fact that in the face of the published 
analyses of preparations,—analyses,—that we really are using some- 
thing the component parts of which we are in ignorance? I refer 
particularly to the analyses of the ten different preparations spoken 
of in an article by Dr. Kirk in the May (1893) Dental Cosmos. 

Dr. Smith.—In certain cases, I know that the medical profession 
use manufactured preparations ; but the formulas are published, and 
I suppose they consider that they are not nostrums. 

Dr. Ainsworth.—The proprietors of these articles do not publish 
their formule; in fact, the manufacturer of one of them claims in 
one of his circulars, in italics, that it is actually free from cocaine, 
while, if the analysis is to be relied upon, it contains two-tenths of 
one per cent. cocaine. Now, then, suppose we accept that analysis 
and use that preparation, are we using something that could be con- 
sidered as an unknown preparation? 

Mr. Smith.—Of course it is often impossible to make a complete 
analysis of the exact constituents. One of the preparations that I 
have analyzed, it is claimed, owes its efficiency to a drug that I 
never heard of before, and I doubt if a published analysis of such 
a drug could be found. 

Dr. Ainsworth_—I have the impression that these analyses which 
occur in Dr. Kirk’s article were made by parties whose interests 
were antagonistic to the manufacturers. 

Mr. Smith—Some substances can be detected by analysis, but 
other things cannot. 

Dr. Ainsworth—That answers my question. 

Dr. Eames.—I hope the Academy will express its feeling with 
regard to secret peepee. I understand that Dr. Cooke made 
it as a motion that we uttekly condemn secret nostrums, so-called, 
and to that end I should heartily second the motion. 

President Smith.—The question before the Academy is the motion 
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made by Dr. Cooke, that it is the sentiment of the Academy that it 
condemns all nostrums the analyses of which they are not familiar 
with. 

The vote was thus carried by the Society. 

President Smith—We next come to “Incidents of Practice and 
Presentation of Specimens,” and under that head I will relate to you 
an incident of practice and present a specimen. It is a case of 
bridge-work which came under my observation. A bicuspid root 
was implanted in the region of the upper first molar. The upper 
cuspid root was in place and was utilized. This implanted root, 
after its recovery from implantation, was banded with a gold band, 
and then teeth were attached from the cuspid root to a band on the 
implanted tooth. This was put in the mouth last May, and to-day 
is here for inspection. The bridge has been set in a plaster cast, just 
as it appeared in the mouth. You will observe the great amount of 
absorption that has taken place on the root of the implanted bicuspid. 

Dr. Hitchcock.—Since hearing Dr. Whitney’s paper on “ Syphilis,” 
read before the Harvard Odontological Society, I have noticed my 
patients’ mouths more closely, and in some cases have decided to 
label the mouth mirror and use it only on that patient. I have also 
come across three or four cases of tonsillitis, in one of which the 
tonsils were bleeding. The mirrors used on these patients were 
labelled and put aside. After operating on a consumptive the same 
thing should be done. According to most authorities, consumption 
is contagious from the sputa. 

I soon found that the plan of having individual mirrors for 
special patients, as suggested by Dr. Upham, was an expensive one. 
It was thus that the idea of a metallic holder for adjustable glasses 
suggested itself to me. In the arrangement which I have devised 
the glasses are detachable from a metallic holder, and cost about 
twice the price of the rubber dam which we use in a single opera- 
tion. The holder can be sterilized by boiling. 
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Tue regular monthly meeting of the American Academy of 
Dental Science was held at Young’s Hotel, Boston, on Wednesday 
evening, April 4, at six o’clock, President Smith in the chair, 

A paper by Dr. J. W. Farlow—subject, “On some Relations of 
Diseases of the Nose and Throat to Dentistry”—was then read. 


ON SOME RELATIONS OF DISEASES OF THE NOSE AND 
THROAT TO DENTISTRY. 


BY JOHN W. FARLOW, M.D., BOSTON, MASS. 


It gives me great pleasure to meet, in a social way, you gentle- 
men of the dental profession. In our daily work, no matter how 
interesting or absorbing, we must certainly acknowledge that most 
of the time we look “down in the mouth.” But to-night with our 
palates in good working order, we can take a more cheerful view 
of life. We all know that in our homes, especially if we live in 
apartment houses, we are very much interested in, and not infre- 
quently very much annoyed by, what goes on overhead. Just so it 
is, or should be, of great importance to the dentist to know what 
is going on in the story above the mouth. The roof of the mouth 
is the floor of the nose, and what affects one must certainly have 
its influence on the other. 

The mouth is for eating and speaking, and is not intended to re- 
place the nose in breathing. The nose has for its functions to warm 
and moisten the inspired air, and this can be done by the mouth 
to but a very limited extent. When a part of the body is obliged 
to do what it is not adapted for, the work is usually badly done. 

Let us consider for a moment what are some of the conditions 
of the nose which throw upon the mouth work it ought not to be 
called on to perform. The nose is divided into the two nostrils by 
the nasal septum, made up of the anterior or cartilaginous part, and 
the posterior or bony part. Bends, ridges, or outgrowths of this 
septum can so occlude one or both nostrils as to make the nose un- 
able to fulfil its functions, and the open mouth results. As a matter 
of fact, it is very uncommon to find a straight septum after child- 
hood, and great obstructions in the nostrils are very common. If 
the roof of the mouth is very high, it is generally the case that the 
nasal septum is much bent, causing a blocking of the nose to such 
an extent that the respiration must be carried on by the mouth. 
It is needless for me to call your attention to the deleterious effect 
on the teeth of the constant passage of air through the mouth. 
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On the outerside of the nostrils are the turbinated or spongy 
bones, which are extremely liable to hypertrophy, thus closing more 
or less completely the nasal passages. If this condition becomes 
chronic, it is a very effective means of closing the nose and hinder- 
ing the entrance of air. 

Nasal polypi of sufficient size to fill the nostrils are an occa- 
sional cause of mouth-breathing. The most important and, until 
recently, the least recognized of the diseases obstructive to nasal 
respiration is the one so common in childhood and early adult life, 
—adenoid disease, or the growth of an excessive amount of lym- 
phoid tissue in the post-nasal space. Occurring before, or at the 
time of, the second dentition, by preventing the passage of the air 
through the nostrils it causes a narrowing and elongation of the 
upper jaw, with the high or V-shaped palate and a crowding to- 
gether of the teeth, especially the central incisors. The upper lip 
is short and does not cover the teeth, and the aperture of the mouth 
becomes triangular. Another symptom lately spoken of is saliva- 
tion. It is no wonder that such children are very prone to all sorts 
of displacements and tardy appearance of teeth, as well as marked 
tendency to decay. According to my experience, it is by all means 
the most rational plan to try to restore the nose to its proper func- 
tion before undertaking the difficult and irrational task of bringing 
the jaw and teeth into their proper places while the thing which 
caused the deformity is still acting. It may be that I am advo- 
cating a course which will give the dentists less to do in the future, 
but there will certainly be fewer deformed mouths and fewer de- 
cayed and false teeth among your patients if the post-nasal spaces 
of your young and growing patients are freed from their obstruc- 
tions. 

This question of post-nasal obstruction is so important, and leads 
to such disastrous results with regard to the mouth and teeth when 
not properly recognized and treated, that it seems to me that den- 
tists should never neglect to inform themselves in all cases of high 
or V-shaped palates or elongated jaws, or where the incisors over- 
lap or the teeth very readily decay, whether there is not some ob- 
stacle to nasal respiration and consequent faulty development of 
the bones of the nose and mouth. 

The symptoms in such cases are mouth-breathing, especially at 
night, short upper lip, triangular mouth, thick voice, snoring, fre- 
quent and long-continued colds in the head, occasional attacks of 
deafness or pain in the ear, cough, and possible lack of develop- 
ment. Any or all of these symptoms may be present, but the ab- 
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sence of some of the most prominent ones should not lead you into 
the possible error of therefore concluding that the post-nasal space 
is not considerably occluded. I have removed very large adenoid 
growths where many of the classical symptoms were wanting. The 
rhinoscopic mirror or digital examination will be requisite to make 
an accurate diagnosis. 

In children large tonsils are nearly always accompanied with 
adenoid disease; and if, in looking into the throat, there are found 
large raised follicles on the posterior pharyngeal wall, standing out 
like large, red, swollen grains of tapioca, we may reasonably infer 
that the same condition, only much more marked, exists in the post- 
nasal space. The glands under the angle of the jaw are apt to be 
large and tender. I have thus far spoken of the bearing that va- 
rious nasal diseases have on the jaws and teeth, and now I should 
like to say a few words about how they add greatly to the dread 
that some persons have of the dentist’s chair. I never expect to 
meet in this world any one who will say that he really enjoys his 
seance with the dentist. It is merely a question of degree of dis- 
comfort. I think very few of you would enjoy yourselves if, while 
suffering from a bad cold with blocked-up nose, you had to spend 
an hour with your mouth open and filled with napkins, drills, 
or arubber dam. You would probably write to have your appoint- 
ment put off. 

But persons with bent noses and large turbinated bones are in 
the state of being stuffed up all the time. A child who has great 
difficulty in breathing at night, even with the mouth wide open, 
who snores and kicks off all the bedclothes, cannot be expected to 
look on the dentist’s chair as much short of an invention of the 
devil. 

I think much can be done to bring about a more friendly rela- 
tion between dentist and patient by certain simple means. If there 
is considerable secretion in the nose, as is apt to be the case, it is 
well to have the patient use an alkaline nasal spray in an atomizer. 
This properly used can help to clear the nose and post-nasal space. 
Then a weak solution of cocaine, about two or four per cent., either 
in water or liquid vaseline, instilled into the nose just before getting 
into the dentist’s chair, will often reduce the swelling of the tur- 
binated bone sufficiently to allow a free passage of the air through 
the nose. Cocaine used in the pharynx causes a disagreeable, 
choking feeling, and should be avoided. 

There are many noses that weep or discharge a copious, watery 
mucus a good deal of the time. This is particularly the case in 
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young, nervous women and sufferers from what is like hay-fever, ex- 
cept that it comes on under any excitement and not at regular sea- 
sons. A small dose of atropine, about 54, of a grain, taken three 
or four hours before the visit to the dentist will often stop the leak- 
ing nose, and the handkerchief can be kept in the pocket instead 
of constantly at the nose. 

Dr. Farlow showed a girl, thirteen years of age, whose upper jaw 
was very long, narrow, and high (Fig. 1). She had all the typical 
signs of adenoid disease,—thick voice, mouth-breathing, deafness 
from disease of both ears, etc. Later, he removed from her post- 
nasal space, by means of large forceps, the adenoid mass, which is 
shown here, in exact size, in Fig. 2. 


DISCUSSION. 


Dr. Eames.—I probably express the gratitude of all to the 
speaker of the evening for outlining in so simple and clear a 
manner the symptoms of adenoid disease. 

My interest in this and allied subjects arises from the dental 
stand-point. I have endeavored to cover a field not wholly covered 
by the physician or the dentist,—a middle ground. 

I am interested to find out the cause of this disease, and of the 
relation of these adenoid growths to deformities of the dental arch 
and teeth. I may give it as my decided belief that the adenoid 
growth does not produce the deformed palate, but that they are 
concomitants and have a common cause. I have two patients, who 
came to me at nearly the same time, with adenoid disease, and I 
should be pleased at any time to show you models of the cases, or 
the patients. One of them has irregular teeth and a contracted 
arch, while the other has what most of us would call a typical 
arch, wide, well formed, with teeth regular, but with more adenoid 
disease than the first case. These two cases represent extremes, as 
far as the palatal arch is concerned. It has been said that it is 
useless to correct irregularities of the teeth while there are ade- 
noids present; but I have never seen proof of this, and I do not 
believe it is true. I have seen one case, at least, in which the arch 
was expanded and teeth regulated before it was known that ade- 
noids existed, and three years afterwards, when the growths were 
removed, there had been no return to the former condition. While 
I believe that the growths should be removed, and that at the ear- 
liest opportunity, I do not believe that the presence of adenoids 
and consequent mouth-breathing produce a contracted arch. 
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Dr. Fillebrown.—I would like to ask Dr. Farlow in how large a 
proportion of cases does the high arch accompany the adenoids? 
Or, to put it the other way, how frequently do you find adenoids 
with a normal arch ? 

Dr. Farlow.—Very infrequently, except in adults, and that toa 
limited extent. It is possible that adenoid disease can begin at a 
time when the jaw has very nearly reached its full growth, and in 
such cases the teeth, holding their positions firmly, often deceive 
one into thinking that there is no adenoid present. I have a young 
lady patient who is a good example of this class. She has a well- 
formed arch and a beautiful set of teeth, and yet there is consider- 
able adenoid growth present, apparently starting from either measles 
or scarlet fever, or some other infantile disease which she did not 
contract until later than usual. This disease, whatever it was, pro- 
duced some affection of the post-nasal space, and now the adenoid 
has become added to it. I think there are a number of such cases, 
but I should say that probably in seventy-five per cent. of the cases 
that I operate on in young children, where there is an obstructive 
growth in the post-nasal space, there is also a high palate, looking 
like the imprint of a finger on putty. 

President Smith—With great narrowness between the bicuspid 
teeth and canines and overlapping of the incisors ? 

Dr. Farlow.—Yes. 

Dr. Fillebrown.—What led me to ask my last question was the 
case of a young girl which came under my observation not long 
since. The only troublesome symptoms which she showed were 
frequent colds and a little obstruction in speaking. The arch was 
normal, the bicuspids being a little approximated, but not enough 
to need any attention. Examination proved the presence of ade- 
noids. The patient had complained somewhat of difficulty of 
breathing through the nose, and the removal of the adenoids of 
course improved the respiration and helped the other symptoms 
that I speak of. 

Dr. Farlow.—I believe there are some people who can overcome 
almost any obstruction. I have a young lady patient with rosy 
cheeks who is the picture of health, but the amount of adenoid 
growth is very considerable, and shows itself by very frequent colds 
and profuse secretion. We should bear in mind the size of the 
growth and the size of the space in which it is contained. It 
makes a great difference to the patient whether it is a small growth 
in a large place or a large, secreting, easily swelling growth in a 
place barely large enough to contain it. 
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Very often the growth atrophies at puberty, and the disease in 
adults is of a firmer, harder character than in children. 

I have seen a few cases of high palate in children where no 
adenoid disease existed, and also a few cases of adenoid disease 
without the high palate, but in the vast majority of cases the two 
are associated, making it extremely probable that the deformity of 
the palate is caused by the nasal obstruction. 

' By many this deformity is attributed to thumb-sucking, but in 
the marked cases the nose is so obstructed that it is impossible to 
suck the thumb for any length of time. 

President Smith—The deformity produced in the jaw by the 
adenoid growth and that produced by thumb-sucking are entirely 
different. Thumb-sucking never produces a V-shaped arch. 

Dr. Farlow.—There are men in your profession who think 
differently. 

President Smith.—I know it, but they are wrong,—they confuse — 
the two. With a V-shaped arch mesial surfaces of the central in- 
cisors come to a point like a plough, whereas in thumb-sucking or 
arm-sucking, the teeth span out. The two central incisors point 
out, giving the alveolar processes in front an inclination to spread 
rather than to come to a point, and forming a broad arch such as 
Dr. Eames has spoken of. 

Dr. Fillebrown.—There is one more question I want to ask Dr. 
Farlow, and that is, How generally is the V-shaped arch dependent 
upon the presence of adenoids? In other words, how large a per- 
centage of V-shaped arches do you find where there are no ade- 
noids? 

Dr. Farlow—Very few,indeed. The only cases which I should 
be likely to see would be those who are troubled with some affec- 
tion of the throat, and many cases must exist which do not come 
to the doctor’s attention. But I see quite a number of cases where 
the palate is high and where there is a certain amount of irregu- 
larity of the tissue at the vault. Such are cases where adenoid 
disease has formerly existed and later has atrophied, so that they 
do not belong to the category of V-shaped palate independent of 
adenoid disease. 

It is possible for the post-nasal hypertrophy to start up in 
young adult life and after the teeth and jaws are well developed, in 
which case the palate might not be deformed; but I should say 
that in more than seventy-five per cent. of the children on whom I 
have operated the palate was either somewhat V-shaped or high. 

I have a patient on whom I am to operate in a few days. He 
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has a broad flat arch, like the case that Dr. Eames spoke of. I 
found that he could breathe freely through the nose, and supposed, 
of course, there was no special post-nasal hypertrophy. Instead, 
however, there was quite a large secreting mass at the vault. One 
of his nostrils was very large, as was also the post-nasal space, so 
that he had good nasal respiration, even with a large amount of 
adenoid growth. 

Dr. Banfield —Would Dr. Farlow expect that in the case of a 
child exhibiting a catarrhal condition the removal of the adenoids 
would do away with it? 

Dr. Farlow.—Yes; in very many cases. But the nose may also 
need treatment, and some of the worst forms of catarrh are asso- 
ciated with a condition of atrophy of the nose rather than hyper- 
trophy, and have no connection with adenoid disease. 

Dr. Banfield.—But may not that catarrbal condition be entirely 
due to the adenoid ? 

Dr. Farlow.—It certainly may, and removal of the post-nasal 
obstruction may rid the child of what was keeping the whole nose 
in an inflamed, congested, and secreting condition, and the estab- 
lishment of ventilation and drainage may restore the nose to 
health. 

Dr. Williams.—There is a point bearing on Dr. Farlow’s idea 
which I have heard suggested, and that is with regard to the effect 
of mouth-breathing in connection with adenoid disease in producing 
the V-shaped arch. The theory is that the deformity is partly 
due to the pressure of the muscles of the cheek. That is a theory 
which I think is very reasonable. When one opens the mouth 
widely he will notice a considerable strain on the muscles, and very 
likely that constant pressure in mouth-breathers would alter the 
shape of the jaw. | 

Dr. Eames.—I should most heartily dissent from the statement 
that the open mouth contracts the palatine arch, or that adenoid 
growths do it. I do believe, however, as has been said, that these 
are often found together; that in cases of contracted arch there is 
also usually a deformity of the nasal septum, and other deformi- 
ties, but I do not believe that the mouth opened sufficiently wide 
to admit air for breathing presses upon the upper arch so as to 
draw it together. I think I can show by experiment at some future 
time just how much pressure is brought to bear on the side teeth 
by opening of the mouth. 

Dr. Williams.—The condition is frequently illustrated in patients 
who find it difficult to brush the sides of the upper teeth owing to 
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tenseness in muscles of the cheek. If the cheek is so tense as to 
prevent the brush from passing along the sides of the teeth, it is 
reasonable to suppose that, if put to an extra strain by the drop- 
ping of the jaw, this tenseness could gradually cause contraction 
of the jaw. Then, again, see how slight a pressure is required to 
move teeth. You see strong, firmly set teeth moved almost at will 
by a little wedge of inflamed gum. 

Dr. Eames.—I would like to ask if it is not the ramus of the 
jaw that prevents a large tooth-brush, perhaps half an inch wide, 
from passing up along the sides of the teeth? 

Dr. Williams —Sometimes; but very often it is the pressure 
of the cheek against the teeth. 

Dr. Fillebrown—I think the obstruction you speak of is from 
the voluntary contraction of the muscles. 

Dr. Williams.—No; it is from the simple dropping of the jaw, 
though the result is practically like a voluntary contraction. 

Dr. Eames.—If you will just watch children and others when 
they are asleep with their mouths open, you will see that they open 
the mouth only a very little; the mouth simply drops open. There 
is not a tense condition of the muscles. 

Dr. Farlow.—Many of the sufferers from adenoid disease have 
large tonsils also, and during sleep the tongue drops back and the 
mouth is, of necessity, widely opened, so that it is not simply a 
case of relaxation of the jaws, but the effort to breathe and the 
snoring are very violent and can be heard throughout several stories 
of the house. 

President Smith.—I am inclined to agree with Dr. Williams that 
the tension of the cheek muscles may have an influence in con- 
tracting the arch in early childhood, when the alveolar process of 
the upper jaw is soft. Of course we don’t know how much resist- 
ance the bones of the upper jaw have, but we know this, that 
many children when they go to bed have a habit of simply opening 
the mouth and putting in their thumb or closing their mouth on 
their arm; there is no great force there, they merely rest their 
teeth in that position. Now, I know of a case where the incisors 
and alveolar process stand out very prominently, and it was caused 
by arm-sucking. There have been cases of deformities produced 
by children sucking their thumbs for only a short time, but long 
enough to produce a slight alteration in the line of the arch before 
the eruption of the teeth, and the teeth erupted in the abnormal 
line. Now, if such slight things as these produce deformities, it 
seems to me that extensive mouth-breathing would produce what 
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we call the V-shaped arch. All V-shaped arches are not so caused, 
but the causes mentioned tend to produce this shape. 

Dr. Ainsworth—My experience in this line leads me to think 
that mouth-breathing is very largely the cause of narrow arches. 
The slight pressure caused by the strain of some of the forward 
muscles, as the orbicularis oris, rather than of the masseter or the 
buccinator muscles, is responsible for this. 

There is another point which has not been referred to in de- 
scribing the cause of the upper teeth not taking their proper posi- 
tion, and that is the lack of occlusion with the under teeth. When 
the mouth is closed the interlocking of the cusps guides the upper 
teeth into place, and that influence is largely lost where mouth- 
breathing exists to a considerable extent. I am very strongly in- 
clined to side with the views of Dr. Williams and Dr. Smith. 

Dr. Banfield —Speaking of snoring, you know that is not en- 
tirely confined to children, and that older persons sometimes succeed 
in making themselves obnoxious to others without knowing it. I 
would like to ask if, in those cases, you would expect to find some 
growth as the cause of it? 

Dr. Farlow.—No, indeed. That is not, by any means, the only 
cause of snoring. It may be due to a weak relaxed palate, or to 
obstruction in the nose itself, as from turbinated bones or deviations 
of the septum; or it may exist where there is no obstruction to 
nasal respiration. Adenoid disease is not at all common after thirty 
to thirty-five years of age. 

Dr. Briggs.—It seems to me that we do not put enough weight 
on the general vitality of the patient with reference to this obstruc- 
tion, and that the results may not always express themselves in 
the same locality. Ifa patient has enough surplus vitality, he 
may overcome a great many of the ordinary symptoms; but if 
he has not surplus vitality, the result is bound to show itself 
somewhere,—it may not be in the mouth and jaws, it may be in the 
back. A child who does not breathe through the nose does not 
inflate the lungs to their fullest capacity ; the lungs cannot be filled 
as full through the mouth as through the nose, and, therefore, all 
these things tend to affect the general development of the child, 
and are likely to result in some deformity. Where that malforma- 
tion is depends upon circumstances, but you could expect in a child 
of poor vitality to find some evidence of poor development in some 
part of the body. I have a case in mind where adenoid disease 
has existed. The patient has no malformation about his mouth, 
has a good arch and a good palate, for at that particular point the 
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natural development has established itself in spite of the adverse 
conditions. And yet, who is prepared to say that the double curva- 
ture which this patient has been suffering from may not be in part 
due to the impaired vitality resulting from the presence of the ade- 
noid obstruction, as well as to the impairment of his vitality through 
his digestion, because of the immense mucous discharge that has 
been pouring down into his stomach. 

* Dr. Banjield.—I would like to ask Dr. Farlow if he finds among 
children who have adenoid growths a more irritable or nervous con- 
dition? Ihave thought that they were more nervous and more 
liable to certain forms of disease, such as colds, indigestion, or some 
diseases of a more nervous nature. 

Dr. Farlow.—I have seen a large number of nervous phenomena 
caused by adenoid hypertrophy, such as chorea, twitching, general 
irritability, and one case of convulsions. If we pass a probe to the 
top of the post-nasal space, we often see reflex symptoms manifest 
themselves in various directions, as from this region nerves are 
given off which go to many and important structures. 

I have seen cases where gentlemen of your profession have un- 
dertaken to straighten the teeth without removing the adenoids, 
and the children have been made so nervous that the dentists were 
unable to continue their work. You remember the case, Dr. Briggs, 
of the Barker boy and sister, who became very nervous while wear- 
ing regulating appliances. That was a very marked case; any at- 
tempt at operation in the chair rendered them almost uncontrolla- 
ble, producing a decided rise in temperature. After I had removed 
the adenoids and cleared the post-nasal space, Dr. Briggs was able 
to continue and to get a good jaw. Ido not quite agree with Dr. 
Eames about that part of it. 

Dr. Eames.—I agree fully with Dr. Farlow as to the necessity 
of removing the adenoids. It was not that the operator would not 
do all that he has said, or that I do not fully recommend such an 
operation; but I simply stated it as my belief that the presence 
of adenoids would not cause the return of any irregularity which 
had been corrected before their removal. 

Dr. Briggs —It seems to me that the point of impairment of 
vitality is not fully appreciated. I think Dr. Farlow will bear me 
out in saying that it has a great deal to do with the expression of 
symptoms. Every person whose health is impaired does not have 
the same expression of this impairment,—one has rheumatism, 
another has a cold in the head, and soon. And so in every child 
whose vitality is impaired the same conditions do not obtain. It all 
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depends, then, upon the impaired condition of the general health 
of the patient, whether he exhibits the more pronounced symptoms 
of adenoid disease, or whether he simply does not breathe in a nor- 
mal manner. We ought to know where the child is upset, for there 
may be matters of the general condition which may be changed 
almost instantly by the removal of these adenoid growths. 

As to the statement that the teeth would return after correction 
while the adenoids were present, I think that would depend a good 
deal upon the development of the patient. If he is matured and 
you correct the teeth, even if you do not correct the adenoids, of 
course the teeth would remain as you left them. I do not think 
one would be expected to reason, as far as the adenoids are con- 
cerned, that the teeth would return if the operation were per- 
formed at that stage of development. The question comes, in 
' the earlier years, when everything is soft and pliable, then you 
would not want to regulate before the adenoids were removed, as 
the same causes operating on teeth which have not yet reached a 
reasonable degree of firmness would be likely to produce the same 
results. 

(Subject passed.) 

President Smith—Gentlemen, I now have the pleasure of intro- 


ducing to you Dr. Douglas Graham, who will read a paper entitled 
“Massage in Rheumatism of the Temporo-Maxillary Articulation 
and Muscles of the Lower Jaw.” 


MASSAGE IN RHEUMATISM OF THE TEMPORO-MAXIL- 
LARY ARTICULATION AND MUSCLES OF THE LOWER 


JAW. 
BY DOUGLAS GRAHAM, M.D., BOSTON, MASS. 


On January 7, 1891, there came to my office a young lady, nine- | 
teen years of age, who was naturally slim, delicate, and loose- 
jointed. She had difficulty in chewing, difficulty in articulating, 
and, on examination, it was found that she could open her mouth 
but three-eighths of an inch between her front teeth, and that the 
lower jaw receded behind the upper three-eighths of an inch. The 
muscles that elevate the lower jaw were rigid and stiff, and on ac- 
count of the difficulty in chewing, her diet was mainly liquid. At- 
tempts at pulling the jaw downward and forward caused pain. This 
state of affairs had existed for about ten days, and for eleven days 
before this she had been much worse. By dint of cross-question- 
ing I learned that three weeks before she came to me she woke up 
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frequently at night clinching her teeth and dreading to move her 
jaw, and that for four or five days afterwards she was feverish, had 
bad breath and sour-smelling perspiration ; from which I inferred 
that she most likely had an attack of acute articular rheumatism, 
in which the muscles and articulations of the lower jaw alone were 
affected. 

After thirty minutes of massage to the muscles of the lower 
jaw, inside and out, alternating with careful, forcible depression and 
forward traction, the mouth could be opened voluntarily farther and 
easier, much to the delight of the patient. The following day she 
reported that she could chew a little better, and had more “ catches,” 
as she called them, than she had when she was well. Before massage 
this day she opened her mouth five-eighths of an inch, a gain of 
two-eighths over the previous day; and after massage and pulling 
for twenty or thirty minutes she opened it thirteen-sixteenths of an 
inch, a further gain of three-sixteenths of an inch; and the lower 
front teeth were one-fourth of an inch behind the upper, an improve- 
ment of one-eighth of an inch in this respect. Next day she opened 
her mouth thirteen-sixteenths of an inch before massage, fourteen- 
sixteenths after. Forced opening hurt less than formerly, but as 
yet there was no perceptible lateral motion, though the muscles felt 
stronger to her. The day after this she opened the jaw fourteen- 
sixteenths of an inch before massage, fifteen-sixteenths after; and 
there was very decided lateral motion to the left, more than to the 
right. Two days later she opened her mouth fourteen-sixteenths of 
an inch before massage, and the same after massage and forced de- 
pression ; and as this did not cause any more discomfort, it seemed 
as if “we had got to the end of our rope.” Hitherto there had 
been a feeling of lameness for an hour or so after treatment, and 
when this passed away the muscles and joints felt better than be- 
fore; and this is usually the way that muscles behave after massage, 
when suffering from muscular rheumatism. The lower front teeth 
then closed one-sixteenth of an inch behind the upper, a gain of 
five-sixteenths of an inch in five days. 

At the end of a week the patient reports that she does not get 
so quickly tired in eating, and that the food does not lodge, nor the 
jaws “catch,” as formerly, even when she considered herself well. 
Still she knows that the mouth does not yet open as far as it ought 
to, for she cannot get her tooth-brush “away back.” At the end 
of nine days she can chew well with both sides, and talks almost 
naturally ; and there is no discomfort in forced depression of the lower 
jaw, which now opens fifteen-sixteenths of an inch voluntarily. Janu- 
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ary 21, two weeks from the time we began treatment, the jaw slips 
less than it has for more than a year, and the muscles feel firmer and 
stronger; opens voluntarily one inch, and lateral motion increases. 
Five days later opens jaw one and one-eighth inches, chews vigor- 
ously, and articulates easily, and apparently is better than she was 
before she had this trouble. She had eleven massages, with forci- 
ble downward traction, and some pulling at home by herself at 
stated times, as directed. 

Six weeks later she came to me again, stating that the jaw had 
been well until that morning, when, chewing a piece of soft bread, 
she had an unusually severe “catch,’ which left an ache and a 
swollen feeling. Before massage and pulling she opened her mouth 
on this date one and a half inches, a gain of half an inch since 
she last visited me; after massage, one and eleven-sixteenths, a gain 
of three-sixteenths of an inch in about twenty minutes, and the mus- 
cles, as she said, “felt real nice and the tied-up feeling gone.” She 
visited me twice more at this time and has since continued well, as 
I have been informed by her parents. At her last visit to me I ad- 
vised her not to pull any more at her lower jaw, for I found that 
one and eleven-sixteenths inches was much more than I could open 
my own mouth. Of late I have measured the distance between 
the front teeth of a number of people, and find that the average 
space they can open their mouths is one and a half inches. In 
this lax-muscled, loose-jointed individual, it seemed as if we might 
easily have gone too far in our efforts at making the mouth open 
wide. And in this connection I could not help recalling the epitaph 
on a Southern tombstone: 


‘‘ Here lies Robert Gordin, 
Mouth almighty and teeth accordin’ ; 
Tread lightly over this great wonder, 
If he opens his jaw, you’re gone, by thunder !”’ 


A few words as to diagnosis. The painful cutting of a lower 
wisdom-tooth is said to sometimes cause a spasmodic contraction of 
the masseter muscle by contiguous irritation. The spasm is de- 
scribed as being continuous and persistent, not varying in intensity, 
but a true tonic spasm, the muscles being permanently set so as to 
keep the jaws nearly closed and susceptible of only slight separa- 
tion. The pain varies much, being frequently of a dull aching 
character like rheumatism, for which it may be mistaken, being 
diffuse and erratic, and may extend up the side of the head and 
down to the shoulder. I do not think that the case just reported 
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was one of this kind, for other joints had behaved in a similar man- 
ner to those of her lower jaw. Prior to two years before I saw her 
she had had slipping of her hip-joints with pain, often causing her to 
fall, and this troubled her for a year; and for two years she had 
snapping and cracking of the joints of her arms and shoulders on 
putting her arms to her head, and when she came to me there was 
pain in her left shoulder which could hardly be called anything but 
rheumatism. Moreover, the physician who attended her during the 
few days of the acute febrile trouble in connection with her jaws 
has recently been my patient, and he remembers the case distinctly 
as one of acute rheumatism of the temporo-maxillary articulation. 

With regard to causation, it would seem as if the muscles of this 
patient's lower jaw acted in a hesitating, stammering, inco-ordinate 
manner, much in the same way that the muscles of the hand and 
arm doin some cases of writer’s cramp and allied affections, the 
treatment of which by massage and systematic exercises frequently 
results favorably. And in loose-jointed individuals it is possible 
that lax-muscles may allow too much traction upon the ligaments, 
the irritation of which may beget contraction or contracture of the 
muscles in order to protect the joint. Slight irritation arising in 
this or any other way might be sufficient to excite rheumatic ar- 
thritis and muscular rheumatism in those predisposed thereto. 

The muscles that raise the lower jaw (the temporal masseter 
and internal pterygoid), as well as those that move it forward 
(the superficial portion of the masseter, the internal and external 
pterygoid) and backward (the deep fibres of the masseter and 
posterior fibres of the temporal) and laterally (the internal ptery- 
goid), seemed to be in a state of subacute myositis or muscular 
rheumatism, their fibres agglutinated so that they could not glide 
freely over each other, but contracting partielly and irregularly, 
and pulling unequally, causing unnatural press: re and traction upon 
terminal nerve-filaments. This condition is quite amenable to mas- 
sage in other muscles, and probably here also, if care be taken not 
to attempt too much at one time and thus increase the irritation. 
As the depressors of the lower jaw (the digastric, the stylo-hyoid, 
the mylo-hyoid, and the genio-hyoid) must suffer in their circula- 
tion and nutrition from inactivity when the mouth cannot be opened, 
they also received massage. These muscles, together with the tem- 
poral and masseter, are the most accessible to external manipula- 
tion, while those attached to the inner surface of the lower jaw are 
very inaccessible and can better be acted upon by passive and active 
motion. Indeed, the anatomical arrangement of the structures of 
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the temporo-maxillary articulation is not so favorable for massage 
as is that of the joints of the limbs where we can get all around 
them. 

We are probably safe in presuming that the glenoid cavities in 
this patient were too large for the condyles of the lower jaw, and that 
the anterior aspect of these was most likely encroached upon by 
rheumatic thickening. This was not so easily got at. But a little 
reflection will convince one that joint-surfaces ¢an be made to ex- 
ercise an intermittent compression—a sort of massage—upon each 
other, by means of active and passive motion, whereby the tritura- 
tion and absorption of deposits in and around them can be hastened. 

Cases of rheumatism affecting the temporo-maxillary articula- 
tion and muscles of the lower jaw may frequently be seen by gen- 
tlemen in the profession of dentistry, but I think they are so rarely 
met with by others that they are apt to be considered as belonging 
to some unknown and unclassified list of affections. Professor 
Andrews has recently sent me a similar, almost a parallel, case to 
the one just reported, in which no gain in opening the mouth was 
made until the depressors of the lower jaw had received special at- 
tention in the way of massage and resistive motion ; that is, opposing 
contraction or attempting to hold the mouth closed by pushing 
upward upon the chin while the patient opens the mouth, being 
careful to keep the resistance less than the strength of the con- 
tracting depressors, which requires some practice in order to gradu- 
ate the resistance instinctively. This case has not been sufficiently 
long under observation to say much about it. 

The effects of massage in such cases would seem to be simultane- 
ously upon the muscles, nerves, and circulation: upon the muscles, 
separating adhesions between their fibrils so that they can glide 
freely over each other, thus preventing partial and irregular con- 
tractions and removing undue pressure from terminal nerve-fila- 
ments; upon the nerves, whereby not only is pressure removed, but 
a direct sedative effect is produced ; upon the circulation, so that it 
is increased in speed and quantity in the parts masséed, thus bring- 
ing more nutritive materials and removing more waste products. 
These influences indirectly affect the joint, which, however, is more 
acted upon by passive and active motion, which tend to break up 
deposit, adhesion, and thickening, to spread them over a greater 
surface, and to propel them onward into the lymph- and blood-cur- 
rents. Resistive movements train the muscles to act steadily, 
strongly, and regularly, and thus suppress irregular, spasmodic, and 
useless movements. 
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DISCUSSION. 


Dr. Briggs.—I am a great believer in massage, and I have had it 
employed in my family more or less with great benefit. The ques- 
tion of its application to the jaw has come to my notice in some 
cases with considerable benefit to the patient. I know that all of 
you have met with patients whose jaws snap in eating sometimes 
so bad as to be quite annoying to others at the table, and in the 
few cases that have come to me in my practice there has been an 
improvement, if not cure, by recommending such a person to go to 
& masseur or to massé the jaw himself. In that way the ligaments 
and the muscles have been toned up and improved. I have also 
had it suggested to me—I have never tried it yet—that a proper 
masséing of the gums, probably by the patient himself, was of great 
benefit in cases of passive congestion of the gums. For instance, 
in that sort of condition which we find in pyorrhea alveolaris, 
it seems to produce a proper establishment of the circulation about 
the parts, and, therefore, an improvement of the general condition 
of the gums. 

Dr. Wiiliams.—For some years I have been in the habit of di- 
recting patients who complain of looseness or lameness of the jaw, 
sometimes snapping, sometimes not, but with difficulty of closing it 
regularly, caused by laxity in either the ligaments or muscles, or both, 
to take twice a day, morning and night, a towel wet in cold water 
and slap the face, and then take a dry portion of the towel and rub 
it briskly. That is, perhaps, combining the shuwer-bath with mas- 
sage. 

Dr. Clapp.—I would like to ask Dr. Graham if he thinks’ mas- 
sage would be of any service in the acute stages of alveolar abscess. 
Dr. Briggs spoke of it in rather a different sense, but I was about 
to ask this question before Dr. Briggs spoke. In the early stages 
of threatened abscess, would this treatment assist in the distribu- 
tion of the blood and thereby abort an abscess? 

Dr. Graham.—I am afraid I do not know enough about dentistry 
to give a definite answer to that question; but in other parts of the 
body massage will sometimes abort the commencing inflammation 
about the joints, and if it were possible to apply it to the gum so 
as to bring about a better circulation, I do not see why it would 
not do it there. 

Dr. Banfield —I would agree with Dr. Briggs in the efficacy of 
massage in pyorrbea. Ina number of cases where I have advised 
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treatment of this kind, there has been marked improvement and 
decrease in the amount of inflammation. 

I would like to inquire of Dr. Graham if he thinks that this 
pain which patients complain of in the location of the maxillary 
articulation is due toa rheumatic condition? I have had a number 
of patients for whom it has been difficult to operate on account of 
great pain at the temporo-maxillary articulation. Are loose-jointed 
persons more apt to have rheumatic affections than others ? 

Dr. Graham.—One could not make out a clear diagnosis unless 
he got some symptoms of rheumatism in other parts of the body. 
I think loose-jointed people are more subject to rheumatic affections 
than others. 

Dr. Banfield—Does this pain that patients complain of in the 
articulating region come from the muscles or from the maxillary 
articulation ? 

Dr. Graham.—It may be either. I think one might be able to 
locate it, or get the patients to do so, either in the articulation or 
the muscles. They could probably tell you exactly where it is. 

Dr. Briggs—I would like to speak on the matter to which 
Dr. Banfield has referred, because I have treated it in a different 
way. I don’t know that it is exactly a case for massage, except to 
relieve the pain for the time being. I have usually attributed it to 
ordinary cramp from the exercise of the muscles. I think you will 
find in cases where patients have so suffered that they, in a mis- 
guided way, have forced their mouths open to allow the dentist to 
operate, and it brings about muscular cramp; whereas, if a patient 
simply lets the mouth drop open, there is no extra tension on the 
muscles. I havea patient in mind. She is an adult person who 
had always suffered intensely when with the dentist in opening her 
mouth, and she now has no trouble, because I impress upon her the 
fact that she must not force her mouth open, but simply allow it to 
drop open, and that relieves her trouble entirely. 

Dr. Banfield—A few years ago I had a patient, a young man, 
whose jaw would slip out of its sockets from very slight pressure. 
While operating upon his teeth I would handle his jaw carefully 
and instruct him not to open it more than necessary ; but occasion- 
ally he would find himself unable to close his jaw and would point 
to it for me to replace. He said he was obliged to deny himself a 
good hearty laugh, and was especially careful when in society. 

Dr. Williams.—W as it a full dislocation ? 

Dr. Banfield—Yes. The dislocation did not throw the jaw to 
one side, therefore it must have been a full dislocation. 
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Dr. Williams—Was the patient in the habit of opening his 
mouth forcibly, or did he let his mouth drop open? 

Dr. Banfield—He tried to open it as naturally as possible, and 
did not open it more than was necessary. 

Dr. Williams.—I say to my patients, “ Let your jaw drop natu- 
rally, as if you were sleeping with your mouth open; do not make 
any effort.’ And I very seldom have any one complain of pain 
from opening .the mouth. 

Dr. Potter —I would like to ask Dr. Graham about this snapping 
of the joints, whether he has used for it electricity,—the interrupted 
current,—and how that compares with massage? I know of its 
having been used in one case with a great deal of satisfaction. 

Dr. Graham.—The interrupted current combined with massage 
works very nicely, and is better than either one alone. This cur- 
rent will relieve the pain so that patients snap the joints as much 
as they want to and think it great fun, and it does effect a cure. 
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Tue regular monthly meeting of the American Academy of 
Dental Science was held at Young’s Hotel, Wednesday evening, 
May 2, at six o’clock, President Smith in the chair. 

President Smith.—Gentlemen, you will remember that at our last 
meeting Dr. Farlow read a very interesting paper on “Some Re- 
lations of Diseases of the Nose and Throat to Dentistry,” and ex- 
hibited the patient from whom he was about to remove some 
adenoid growths. That operation has been performed, and Dr. 
Farlow kindly comes before us to-night to report the case, and to 
show the specimens. 

[Dr. Farlow exhibited the growth which was removed by him, 
the operation requiring several sittings. A ten-per-cent. solution 
of cocaine was used. He also presented the instruments which 
were used in the operation, together with a number of instruments 
for other operations in the throat and nasal passages. The patient 
referred to was getting along very nicely.] 

I know I express the unanimous sentiment of the Academy when 
I say, we all feel very grateful to Dr. Farlow for his trouble in pre- 
senting this growth, and reporting to us the results of his operations. 

It now gives me great pleasure to be able to introduce to you, this 
evening, a gentleman who is known personally to many of you, and 
to all of you thrdéugh his works. I have the honor of presenting 
Dr. Edward C. Kirk, of Philadelphia, lecturer on Operative Dentistry 
at the University of Pennsylvania and editor of the Dental Cosmos. 

Dr. Kirk.—I will ask you, gentlemen, to consider the matter 
which I shall bring before you this evening as suggestive merely. I 
present it in the hope of stirring up a line of thought which may 
result in a discussion that shall be of practical value to the profes- 
sion. The paper is one of the few that I have written, which I 
feel it necessary to preface with an apology. It was written under 
great stress for lack of time, and it is for that reason not up to the 
standard which it should be. 


THE LABORATORY METHOD IN DENTAL. EDUCATION. 


BY EDWARD C. KIRK, D.D.S., PHILADELPHIA. 


Probably in no other period of a similar extent, in the history 
of dentistry, has more active progress in all its departments been 
made than in the past fifteen years. The greatest advances in 
dental pathology and bacteriology have been among the fruits of 
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dental progress of this period, giving us the solution of the etiology 
of dental caries, and possibly of that other béte noire of the dental 
practitioner, pyorrhcea alveolaris. This period has also witnessed 
the renaissance of dental mechanical art as manifested in modern 
crown- and bridge-work, with its increased and more accurate 
knowledge of the physical and chemical properties of the metals 
and alloys employed in the work. There has been a no less impor- 
tant advance in the therapeutic treatment of pulpless teeth, and 
a similar increase in our knowledge of the uses of filling-mate- 
rials, especially in the domain of plastics, with a corresponding 
improvement in their composition. To the same period belongs 
also the application of cocaine as a local anesthetic, with its marked 
impress upon various operative procedures; the introduction of 
hydrogen dioxide as an oral and dental antiseptic, as well as of 
numerous other and valuable therapeutic agents, each of which 
has added its quota towards the betterment of dental methods. As 
a necessary and correlated factor of this energetic advance in dental 
science and art, there has been a well-marked activity along the 
channels of dental educational effort. In the matter of dental 
educational methods the quality of the product is as with more 
material processes, largely governed by the forces of public require- 
ment. A dental graduate, discovering that the educational equip- 
ment furnished him by his Alma Mater is inadequate to enable him 
to successfully meet the requirements of actual practice, brings his 
influence to bear upon the sources of dental training with a view 
to their improvement to the extent of correcting the defects which 
he has recognized in them. Hence it is that a wholesome attrition 
is maintained on the one hand between the profession, through 
individual effort, in its periodical literature, and by means of its 
representative State examining boards, and the dental educational 
institutions on the other, whereby there results a constant and 
steady improvement in our educational system. The most notable 
improvements in this respect have been the lengthening of the term 
of pupilage and the broadening of the curriculum to include a 
greater range of topics. 

These advances are of acknowledged importance and value. They 
were so palpably needed and so generally admitted to be necessary 
that no argument is required to enforce the wisdom of their adoption. 
There is, however, another advance step which has already been 
taken by a few colleges, regarding which the same unanimity is not 
evident,—viz., a radical departure from the old didactic and class 
method of imparting instruction, and the substitution in its place 
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of the laboratory and individual method of teaching. It is this 
latter method that I shall ask you to consider with me this evening. 
The question involved is one of pedagogics, and embraces principles 
which are by no means new, the only element of novelty in the 
case being the adaptation of certain well-known educational prin- 
ciples to the special requirements of the dental student. All 
methods of imparting instruction may be broadly classified under 
two principal systems,—viz., those wherein the student receives his 
knowledge at first hand by direct sense impressions derived from 
material objects or phenomena, and those wherein he acquires his 
knowledge second-hand from mental impressions conveyed orally by 
the teacher. Fortunately for our purpose, the history of modern 
dentistry is comprised practically within the allotted limits of a 
human life, and it is therefore an easy matter to find among its prac- 
titioners to-day men whose educational equipment will represent 
the result of each of the various systems that have in the course of 
time been tried. In its earlier history, before the establishment of 
dental schools, the apprentice system was the only means by which 
the dental student could gain a knowledge of his calling. Under 
this system, while it was necessarily varied by individual circum- 
stances, and the amount of instruction imparted depended exclu- 
sively upon the ability and the intelligence of the teacher, still the 
system had one most excellent feature in that it brought the student 
into close personal relations with his instructor,—made him a wit- 
ness of, as well as a participant in, the operative procedures of the 
office, and an active agent in all the dental laboratory work. Under 
the apprentice system the student listened to no lectures filled with 
technicalities which he could not understand; nor was the practical 
part of his instruction confided to demonstrators of recent gradua- 
tion and little experience. What teaching he received may have 
been limited as to breadth and extent, but as far as it went it was 
thorough, for it was obtained first hand and directly from the 
objects and phenomena with which he was called upon to deal. As 
evidence that the old apprentice system bore good fruit, it is only 
necessary to recall to your minds the army of pioneer practitioners 
who by their ability and wisdom laid broadly and well the founda- 
tions upon which the fair structure of modern dentistry has been 
reared. The demand for a more liberal education for the dentist 
brought into existence the dental college, which, following the 
example of its medical ancestor, introduced the lecture system, 
with its accompaniment of large classes, its amphitheatre, and pro- 
fessorial oratory, to all of which the student submitted as to the 
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inevitable, and, after securing his diploma, gained a large part of the 
actual working knowledge of dental procedures—which he failed 
to obtain in college—on the unfortunate patients who consulted him 
during the first years of his practice. It is true that the mechanical 
laboratory and operative clinic were designed to supply to the 
student his needed practical training. This in a measure they do, 
but as usually conducted the system is handicapped by two serious 
defects, the first of which is the lack of trained and competent 
teachers, whose entire time and energy are utilized for educational 
ends; and, second, the lack of a graded system of laboratory teach- 
ing adapted to the rate of educational progress which the average 
student should make. Until recently, the usual system, if it can be 
so termed, was for the student to have assigned to him a patient, the 
care of whose case he attempted to carry out under the supervision 
of the demonstrator, quite regardless of the nature of the treatment 
needed and the student’s competency to proceed with it. I dis- 
tinctly recall that during the first day of my attendance at college 
I was assigned a patient for the extraction of a molar tooth, and, 
having had no instruction upon the subject, in fact, never having 
seen the operation performed, I was inclined to rebel; but upon the 
assurance of the demonstrator that there was no other way to learn, 
I made the attempt, and succeeded in breaking off the tooth level 
with the gum, leaving a throbbing, pulsating fragment of pulp 
exposed in its centre. My subsequent attempt to remove the root 
failed, because, in my awkwardness, the cold beak of the forceps 
came in contact with the exposed pulp, giving the patient such a 
sudden shock of pain that he jumped from the chair and incon- 
tinently fled. My experience in putting in my first gold filling was 
quite analogous to my extracting case, as I managed to drill into 
the pulp in making my anchorages. I, of course, learned after a 
time to avoid these disastrous features in my work, but if a proper 
system of instruction had at that time been in vogue, they could 
have been avoided from the beginning. My own experience, as 
indicated by the incidents related, was by no means unusual, and 
all present can no doubt recall similar ones as having occurred 
during their college career. A system of dental education which 
permits the green student to acquire his training upon patients, 
even those of the dental clinic, is inherently bad and little short of 
malpractice. But quite apart from the moral and humanitarian 
questions which it involves, such a system is defective, because it 
does not admit of graded instruction and training, progressing 
from the simple to the more complex procedures. The knowledge 
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so gained is likely to be imperfect because of this and lacking in 
homogeneity. 

The modelling of the dental course upon the classical pattern 
furnished us by the medical colleges, while it has in some ways been 
productive of good results, has at the same time burdened us with 
a certain lack of originality and a feeling of dependence that have 
hampered progress in dental educational methods. Recently, dental 
teachers seem to be awakening to the fact that the operative pro- 
cedures of dentistry demand especial and more careful considera- 
tion than heretofore; and that better methods are needed for the 
training of students in the practical manipulative phase of their 
work. It is being felt more and more strongly that the training re- 
quired to properly fit a man for the practice of dentistry is a pecu- 
liar one, and requires a curriculum adapted to that end. It has 
come to be recognized that no amount of didactic instruction can 
impart manipulative skill or dexterity to the student; and that it 
is as much a function of the college course to furnish this element 
as it is to impart intellectual training. It has been found by careful 
test and observation that intelligent laboratory training means for 
the student something more than dexterity and manipulative skill. 
Wherever it has been applied as an educational means, manual train- 
ing has resulted in an increased intellectual status, a brain cultiva- 
tion fully the equivalent of the manual dexterity which is incident 
to it. In fact, the mental development which in nearly all cases has 
been seen to occur as a corollary of the manual-training method has 
led a number of practical educators to regard the specific manual 
training factor as merely incidental to its possibilities as a developer 
of the intellect ; the training of the hand, as it were, being regarded 
as a means solely for the cultivation of the brain. The importance 
of this fact and its demonstrated value as an educational means 
have led to its systematic introduction as one of the factors in the 
public school system of this country. In several countries of Europe 
it has already been in operation for some years. Dental educators 
are coming to recognize the value of the facts as noted, and there 
is a growing tendency to adapt and utilize them in the training of 
dental students. Hence it is that the laboratory and clinic-room 
are beginning to take on a more important significance. Instead of _ 
being regarded as workshops, where the student is to put into prac- 
tice the instruction he has received in lectures, they are becoming 
the arenas where instruction is given in the presence of the case, 
and the didactic phase is being correspondingly modified to deal 
with the scientific principles involved, and the methods of study to 
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be pursued in the laboratory and clinic. The laboratory method 
of teaching may be taken to include all methods which bring the 
student into contact with objects or phenomena, in such a way that 
he can acquire a knowledge of them through or by means of the 
impressions which they make upon his several senses. Its intrinsic 
superiority over the didactic method is easily seen, when we con- 
sider that in the one case the student is the observer, and receives 
his impressions directly from the object or phenomenon, while in 
the other his concept is produced through an association of ideas 
conveyed by the words of his teacher, who may or may not have 
been an original observer. The distinction here made is not by any 
means new; in fact, it would be difficult to name its originator, but 
it has repeatedly received new impetus, so far as its practical appli- 
cation is concerned, by the work of a number of philosophic think- 
ers, who, recognizing its importance asa factor in educational pro- 
cesses, have elaborated it in connection with various channels of 
intellectual progress. Educational experiments, with the remark- 
able results achieved in special cases by Pestalozzi, and the writings 
of Rousseau are in evidence of the value of this method of instruc- 
tion. The application of the method by Seguin to the training of 
idiots was a peculiar demonstration of its merit. A more familiar 
example is furnished by the work of Friedrich Froebel, the origi- 
nator of the kindergarten system, which is founded upon the same 
principle. Or again, the laboratory method, as applied in the teach- 
ing of all departments of natural and physical science, of which 
anatomy, physiology, bacteriology, pathology, etc., are to us familiar 
examples, will show the practical working of the principle under 
consideration. These again furnish all the precedent that may be 
required for its adaptation to the needs of the dental student. In 
1890, I called attention to this subject in a paper on “The Manual- 
Training Idea in Dental Education ;’ emphasizing its importance, 
not only because of the rational physiological basis of the method, 
but because under such a system the facts are directly impressed 
upon the mind of the student with at least a minimun, if any, of 
mental effort upon his part, and the impressions so made are rela- 
tively permanent. No definite plan was proposed for the utilization 
of the method in dental instruction, the discussion of the psycho- 
logical side of the subject being the point at issue. About this time 
or previous to it, Dr. G. V. Black had elaborated and put into suc- 
cessful operation a plan of instruction for his students, adapted to 
both mechanical and operative dentistry. These he has termed 
“ Technic Courses,” and they are based wholly upon the laboratory 
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method. I have had the opportunity of witnessing the practical 
workings of the method in at least two dental colleges, and any one 
who has had the same opportunity will, I am quite sure, pardon my 
enthusiasm in speaking of it. It is but just to its originator, and 
those who are engaged in developing it, to state that the technic sys- 
tem of dental instruction is still in its formative stage, and that it 
is being carefully and gradually, though steadily, elaborated, as expe- 
rience leads to a clearer knowledge of how best to apply it to the 
mutual advantage of student and instructor. Under the technic 
system the untrained freshman is not permitted to gain his expe- 
rience and manual dexterity upon the clinical patient, as under the 
old system, but enters upon a practical laboratory study of the 
organs which he will afterwards be called upon to treat in the mouth. 
He is made familiar with the morphology of the several classes of 
teeth by actual study of extracted specimens; he is taught to 
select, classify, arrange, and articulate them in their proper order 
and relationship ; he studies their structure and the arrangement of 
their several tissues by dissecting them, just as he does the anatomy 
of the body in general, which is only properly learned by dissection. 
The system of dental dissection pursued consists in making sections 
of the teeth in the vertical axis both laterally and antero-posteriorly ; 
also cross-sections through three or more planes of the crown and 
root. As each section is made, a record of it is taken by inking the 
cut surface of the tooth on an ink-pad, and then pressing it on 
paper, which gives a printed silhouette representation of the section 
as cut. In crown sections a line between the enamel cap and den- 
tine, at the position of the stratum granulosum, is cut out by means 
of a graver, and a similar line is cut between the cement and the 
dentine of the root. An impression from a section so made gives a 
fair though rough definition of the various structures of the tooth 
as severally related. Besides the knowledge gained by the student 
as to the relations of the tooth-tissues, and especially of the size, 
conformation, and general relations of the pulp-chamber, he has by 
this time gained a very fair knowledge of the texture and physical 
properties of the several dental tissues, and a definite amount of 
manipulative skill in cutting them. This is further enhanced by an 
extension of his study, by the same methods, to the treatment and 
filling of cavities. An assortment of carious teeth having a variety 
of cavities is furnished to the student ; after he has properly arranged 
and mounted these in a suitable support, he is taught to prepare, treat, 
and fill them. He is instructed in the proper use of chisels, excava- 
tors, nerve instruments, pluggers, etc. ; he studies the lines of enamel 
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cleavage, the formation of anchorages, and how to prepare his cavi- 
ties upon correct mechanical principles, and is familiarized with the 
relations of cavities to the pulp-chamber. He becomes acquainted 
with the physical properties of his filling-materials and their proper 
manipulation. He is taught to look for and recognize pulp exposure, 
and what to do in that event. He practically treats his “dummy 
patient” for all the dental diseases which ordinarily occur,—caries, 
pulp-capping, pulp-devitalization, alveolar abscess, pyorrheea, etc. 
Of all his work he makes a permanent record, which is examined, 
passed upon, and proper credit given therefor by his instructor. All 
of this, let it not be forgotten, has to be gone through with before 
the student is permitted to operate for a clinical patient. Is it not 
evident that the possibilities of such a system are, beyond all com- 
parison, superior to the plan of turning a class of untrained stu- 
dents into a clinic-room to shift for themselves, with an occasional 
suggestion from an overworked demonstrator? 

The same general method of training is carried out with respect 
to the department of prosthetic dentistry. The student pursues a 
course of practical laboratory work, starting out with the simplest 
and most elementary work, which gives him a familiarity with the 
materials with which he has to deal. From this he proceeds by 
degrees to the more complex operations that depend for their suc- 
cessful issue upon his practical knowledge of the principles involved 
in the assemblage and proper co-ordination of the simpler facts 
which he has previously learned. The technic system, or, as I pre- 
fer for the present to term it, the laboratory method, is being 
extended to other departments of dental instruction besides those 
noted. I have recently received from a prominent teacher the syl- 
labus of his course on dental metallurgy, which is based on the same 
idea. Chemistry, which at one time was taught almost exclusively 
by the laboratory method, until there arose a tendency to indulge 
to extremes in the didactic and theoretical method of teaching, has 
more recently tended to revert to its proper environment, the chem- 
ical laboratory ; so that the student is now being taught more of 
the actual facts of the science, and is less likely to be asphyxiated 
by a flood of formule and chemical mathematics than formerly. 
The same may be perhaps asserted of electricity, if one may take 
as an indication a statement constituting the preface of an impor- 
tant work on the subject, that “there are but two kinds of elec- 
tricity, one found on college black-boards, and the other found in 
nature; this book treats of the latter.” 

Nature is the best instructor, and it is a closer contact with 
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nature which we need in the study of dentistry ; the function of 
dental educators, in fact, all educators, being, as the term really 
implies, to serve as intelligent guides in the interpretation of the 
phenomena which nature in her own way presents for our study 
and enlightenment. ‘The technic system of dental instruction has 
its opponents as do all advances of human intelligence, but the crit- 
icisms which have been made upon it are those respecting its details 
rather than of its governing fundamental principles. These latter 
require no defence, as when fully comprehended they become self- 
evident truths. Their adaptation, so far as dentistry is concerned, 
is but recent, and as the initial stages of such movements’ in all 
cases require subsequent modification, so necessarily will the technic 
system, as experience shall more clearly indicate its shortcomings. 
What we need, then, in view of the growing popularity of the labo- 
ratory system, is to clearly understand the principles upon which it 
is founded, and to develop it in its detailed application to dental 
education, so that its highest possibilities for good may be realized. 
This, in the first place, means the education and training of teachers 
along the lines indicated. Professors may be had for the asking, 
but expert teachers are ararity. We need less of the amphitheatre, 
with its oratory and rhetoric, and more of class-room, laboratory, 
and seminar work conducted in contact with dental material, by the 
aid of syllabus, paper and pencil, instruments, and appliances, all 
under the guidance of teachers of dentistry. The geniuses in science 
and art are those who, without exception, have received their in- 
struction from nature and her phenomena, as manifested in their 
several departments. They have, by giving intelligent heed to her 
teachings, learned, each in his degree, to understand her language 
and interpret it to others. Because of their ability to trans- 
late something of the unknown into terms of the known, the 
world has called them great. It is the broad principle contained 
in this truth, which I ask you to consider in relation to the edu- 
cation of men preparing for the pursuit of our calling, to the end 
that her standard-bearers of the future may be worthy of their 
high trust. 


DISCUSSION. 


Dr. Fillebrown.—I should like very much to shake hands with 
the essayist on this subject ; but as the distance is too great between 
us, I shall have to tender my congratulations by thought transfer. 
I am heartily in sympathy with his presentation of the subject, and 
especially so because it embodies thoughts which I have had in 
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mind for a good while, and according to which the Harvard Dental 
School is now working. I do not ordinarily bring matters of 
“school” into a society where there are so many different interests, 
but I think to-night it would be quite pardonable to tell you some- 
thing of what we are doing and something of how we do it. I 
believe the same spirit of progress is in all the dental colleges in 
this part of the country. I, for one, have for a long time believed 
that manual training is more essential than anything else in the 
curriculum of the school. The most important thing for a person 
who has met with an accident, or is suffering intensely with pain 
resulting from decayed or diseased teeth, is to meet some one who 
can treat his case practically, and bring about immediate relief, insure 
the return of health to the organ, and restore the tooth to useful- 
ness. In such cases the ability to do it is much more important 
than a full knowledge of reasons why it should be done. Still, to 
make the well-rounded dentist able to worthily maintain a high pro- 
fessional standing and dignity, the intellectual faculties must first 
of all be well trained. The history of the movement which has been 
very accurately and clearly elaborated in the paper this evening 
extends back many years. The original method of dental teaching 
was exclusively the laboratory method, and this was considered the 
only essential feature of dental education, until the schools recog- 
nized the fact that a greater intellectual development was necessary, 
and saw that the scientific side must be magnified. This has been 
done at the expense of mechanical instruction and practice. In the 
dental department of Harvard University we have endeavored to 
elaborate both sides, and to provide for each department competent 
and practical instructors. Our method at present is to assign to 
each student the control of an operating chair every day in the 
year, and our school years are nine months long. This gives every 
opportunity for practical instruction and practical manipulation to 
fit for daily practice. Some three years ago we found it possible to 
adopt a preliminary course which has something of the manual 
training idea in it, and in which the student receives a thorough 
drill in the anatomy of the tooth, and performs operations on 
extracted teeth something after the plan suggested by Professor 
Weeks. They are obliged to meet a certain standard and do a cer- 
tain amount of work before they are allowed to take a chair and 
operate upon a living patient. This has proved eminently successful, 
and eminently useful for the steady development of the student. 
Another idea that we are now discussing, and I hope to see in 
good working order before long, is a system of manual training for 
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the purpose of increasing the strength of the hand, and developing 
its mobility, thereby securing greater accuracy of movement. Be- 
fore long I think students will be expected to show a certain amount 
of strength, accuracy, and adaptability of the hand, the left as well 
the right, before they shall attempt operations, even upon extracted 
teeth. I mentioned that subject two years ago in our Association 
of Dental Faculties, and some treated the idea with ridicule, think- 
ing it to be unwise and impracticable. Nevertheless, I have the firm 
belief that this principle lies at the bottom of the education of good 
operators. I have been in consultation with Professor Fitz, of the 
Lawrence Scientific School, about what is required to accomplish 
this, and he is devising an apparatus, practice upon which will de- 
velop all the motions of the hand, and also of the arm and shoulder. 
With this instrument the muscles can be developed, their strength 
increased, their mobility promoted, thus insuring greater accuracy 
in every operator upon the teeth. The student having this train- 
ing will be less likely to let the bur or excavator, or whatever in- 
strument he may be using, go awry. I have the greatest faith in 
the application to dental education of the idea which has been so 
fully and nicely elaborated in our paper to-night. 

Dr. Eames.—I am very much pleased to hear what has been said, 
the more so, because I am in hearty sympathy with it. I may say 
that for fifteen years I have been in the habit of using either hand 
in all operations about the mouth. Being naturally inclined to be 
left-handed, I found myself in the early part of my practice trying 
to use the left hand in many operations, and gradually saw some 
benefits arising from it, and from that onward made it a study, so 
that I now unconsciously use either hand, standing on either side 
of the chair. The advantages from this practice are very great. 

The method of acquiring dexterity or manipulation with the 
hands and fingers cannot be better carried out than by operations 
upon the teeth themselves out of the mouth. It requires, I believe, 
greater strength to hold a tooth in position while operating upon 
it in the hand than when it is fixed in the head, and much benefit 
can be derived from the operations of excavating and filling ex- 
tracted teeth. This does not lessen in any degree the possibilities 
of any mechanism that may be devised. In my studies under Pro- 
fessor Da Costa, of Philadelphia, in 1880, I received practical and 
valuable instruction from the clinical conferences which he estab- 
lished. Different members of the class were invited to make diag- 
noses of cases, thus giving an opportunity of comparing different 
thoughts, getting the different views, and correcting the wrong ones, 
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and it seems to me that in this way, as in no other, can a method 
be established which will teach the student to make a good diag- 
nosis of the more common troubles coming under the dentist’s care, 
and also the experienced dentist in making the finer differentiation 
required in obscure dental diseases. For two years past I have 
been making use of this idea in connection with my classes at the 
dental school. 

Dr. Brackett—I must express my grateful appreciation of the 
merits of the paper. As I have listened to it there has passed in 
my mind a review of some of my own personal knowledge and ex- 
perience in learning, and in teaching dentistry ; the methods of den- 
tal instruction, and the results of dental education. I am impressed 
with the thought that I am becoming an old man in that my own 
experience as student and practitioner lacks only about a year of 
covering a quarter ofacentury. I have known something of the old- 
fashioned laboratory method of instruction, and I have been think- 
ing about the attainments of dental practitioners of a quarter of a 
century ago in comparison with the attainments of the progressive 
practitioners of to-day. We may say that it is not fair to make a 
comparison because the world has made progress, and yet there is 
a sense in which a comparison may be made upon the basis of dif- 
ferent methods of instruction. The previous generation of dentists 
began their work from the practical end, as it is called; they ap- 
proached the treatment of an exposed pulp in the same manner as 
they did simple dental caries, and the sum total of their knowl- 
edge of dental caries, of alveolar abscess, and of the treatment of 
pyorrhea alveolaris was derived from this practical experience. 
The opportunities for general education, cultivation, and compre- 
hensive knowledge attained by the practitioners were very far in- 
ferior to those which we at present enjoy ; and with the limitations 
under which they struggled and with the systems of instruction 
which were pursued, it is not an unjust thing to say that a majority 
of the men practising dentistry at that time were empirical practi- 
tioners. I do not think it is wrong to say that, even as late as 1870, 
few of the dental practitioners, generally speaking, including the 
teachers in our schools, recognized marked differences of condition 
in an exposed pulp. ‘There was but little choice of treatments 
to be pursued ; and it was plainly stated that the results of treat- 
ment would be markedly uncertain. There was but little recog- 
nition of the pathological differences in the exposed pulp. There 
was a@ similar lack of differentiation in various other pathological 
conditions coming under the care of the dentist, the practitioner 
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getting his knowledge from the practical rather than from the 
theoretical side. The treatment was empirical, and not always 
well founded; it was not nicely adapted to differing pathological 
conditions, and was successful, therefore, in not nearly so many 
instances as if accompanied by the best intelligence. I think 
this is not a particularly slanderous statement of the condition 
of things that existed a quarter of a century ago, and I think 
the assignment of the reason that I have given is not altogether 
wrong. 

To some educators of to-day it seems very desirable to begin at 
the other end and teach foundation principles; teach the students 
anatomy ; teach them the facts of physiology; instruct them in 
chemistry and the principles of surgery ; also the foundation and 
principles of pathology with especial reference to the oral cavity, 
and the variety of pathological expressions which such a tissue as 
the dental pulp may present; teach them such matters as the suc- 
cessive steps of inflammation,—its cause, its development, how it 
reaches its climax, how it may subside; and taking this as the type 
of multitudes of other pathological elements, if we wish to so call 
them, lay a broad foundation, such as shall enable students, when 
they come to take up the practical end of it, to do it intelligently, 
and to make the diagnosis, the finer differentiation, and the course 
of treatment in accord with foundation principles of which they 
have already gained a knowledge. As I understand it, speaking 
not only with reference to the paper, but to the profession generally, 
there is no contrariety of view to-day as to the necessity of such 
knowledge. If there are differences of opinion in our minds, it is 
only in the matter of relative prominence which shall be given to the 
two methods, and it is granted that the comparison of to-day with 
twenty-five years past in any particular is not a fair comparison. 
I do not think that this idea, in such a field as dental pathology, of 
teaching principles broadly and thoroughly, is a thing that can be 
by any means left out. I do most cordially agree with the paper 
that good laboratory methods should be pursued, and I know that 
when our essayist spoke of laboratory methods he meant the best 
kind, such as is pursued in our Institute of Technology, that de- 
servedly has the reputation of fitting men well for the active re- 
sponsibilities of life. 

I have spoken thus not in any opposition to the doctrines of 
the paper, but as wishing to hold up a little of the other end, 
which I think should be maintained at the same time. 

Dr. L. D. Shepard.—I wish to extend my thanks for the invi- 
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tation to be present this evening and listen to the paper of my 
friend, whom I have regarded for so many years as one of the 
bright minds of our profession, and as one from whom the most 
was to be expected. I think the paper we have heard to-night is 
an ample justification of that opinion, and I have no hesitation in 
giving it my most thorough approbation and acceptance. 

This is to be said of the ancient days: There were teachers and 
teachers. The majority of young men who thought of entering 
the profession were taken into the offices for the money which 
could be got out of them by their labor in the laboratory and about 
the office, without any serious intention to instruct and to prepare 
for future usefulness. I think you will grant that to be true. I 
think you must also grant it to be true that when the competent in- 
structor, recognizing the solemnity of the trust which was put upon 
him by taking a student, was faithful to that trust, the instruction 
given was of such a character that as good operators were turned 
out as have ever been graduated from any of our dental schools,— 
men whose theory was, perhaps, poor, and whose knowledge was 
not broad, but who gave as good service to humanity as some of 
the more cultivated practitioners of later days. Those men live in 
my memory, and I have never been given to throwing a slur at any 
one of them because they did not possess a degree. They were 
noble men in the profession, and we all—certainly the older mem- 
bers—honor and respect them for the good they have done. Their 
instruction was entirely laboratory instruction, such as has been 
referred to, but of the good class. 

Now, I think we can be critical here to-night without giving 
offence. I have had opportunities for testing the work of the 
colleges, and I have been convinced for a good many years that the 
great failing of our schools has been in this very question of tech- 
nique. Men have come before the board for examination who 
were high up in theory, but their practical work was not such as 
should have been expected from a graduate of three years’ study, 
and the serious question in this connection is, Why did they receive 
a diploma? There was lack of faithfulness somewhere in regard 
to the tests that had been applied. If you look at our technical 
schools,—the Institute of Technology has been referred to,—you 
will find that the student who does not make good progress 
during his first year is not allowed to continue in the course. I 
think that is true of all our reputable technical schools, and in 
sorae cases the student does not even get as far as the first year’s ex- 
2 uinations,—perhaps he only gets through six months, when he is 
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dropped. One of the recent classes of the Institute of Technology, 
graduating about eighty, had a membership of four hundred at the 
start, and I think nearly one-half were dropped at the end of the 
first year. There is a “ weeding out.” Do the dental colleges do 
that? Have they done that in the past? Is the man who shows 
himself to be a bungler, not possessed of the inherent idea of 
mechanics, forbidden to come back at the end of the first year 
when the fact is discovered? Now, a thorough form of laboratory 
instruction would make that test, and the dental colleges must 
make that test. They must stand as guards at the gates of the 
profession through which no man, however well he may under- 
stand the theoretical ideas, will be allowed to pass if he shows want 
of aptness in mechanical dexterity; he should be stopped from 
progress and relegated to some profession or calling where his 
success will depend upon intellectual ability. I think this scheme 
of manual training will develop that, and if the colleges would 
adopt it, we should have a very much greater percentage of success 
in the work of our operators. In matters of scientific investigation 
and education our profession has made extraordinary progress 
during the past twenty-five years, and the dental colleges should 
have the chief credit, but I think I may safely say that there has 
not been a corresponding progress in manual dexterity. Dental 
machinery, the engine, and all other dental appliances, have, to a 
certain extent, superseded the necessity of manual dexterity, so that 
the difficulties which had to be met by the earlier dentists, before 
there was ever a rubber dam applied, can hardly be appreciated by 
the younger men who have been taught that the proper way to do 
certain operations is to use a certain appliance, and without that 
appliance they would not know how to begin to doit. I am firmly 
convinced that to be useful members of society a dentist must be a 
good worker. The dividing line between good to the patient and 
evil to the patient is sometimes exceedingly thin, and the dentist’s 
ability to keep on the right side of that line consists, not so much 
in his knowledge, his science, as in his being able to accomplish 
desired results and overcome difficulties with the skilled hand. The 
successful result is due in a greater degree to skilled hand-work 
than to correct reasoning,—head-work. The good directing mind is 
a failure in a dentist unless there is also a skilled hand, but the 
skilled hand is a measurable success if the mind is not so well 
trained. Now, we must meet this question intelligently, and it 
seems to me the best way to do it is the adoption of the labora- 
tory system for the training of the hand, the elimination bravely 
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from the schools, no matter how large or how small their num- 
bers, of those who have not the aptitude to make successful all- 
round dentists. 

Dr. Fillebrown.—I want to be sure that I was understood in re- 
gard to my position on the matter of dental education. As I under- 
stand the idea of the paper to-night, it is mainly to call attention to 
the fact that the laboratory- methods are not developed to any such 
degree as the scientific methods in the present system of dental edu- 
cation. I fully agree with that position. As has been said, in the 
early days of dental improvement the mechanical features received 
the larger share of attention, and the result was that many times 
the clever operator was lacking in his knowledge of anatomy, 
pathology, and like important studies. And the dental schools 
sought to remedy these deficiencies by enlarging upon the scientific 
methods, and they have gone on elaborating in this line until at the 
present time every school in the country is provided with able 
teachers in these branches, while, on the other hand, it is lamentable 
to see the number of students who are graduated with but a very 
little knowledge of practical manipulations. 

In our dental school, while we have been in sympathy with this 
scientific movement throughout the land, and are continually adding 
, to the scientific instruction, we are also enlarging and perfecting 
our laboratory methods. We are not neglecting either department, 
and we certainly do want to see the laboratory method more per- 
fect in every detail. We want to see the student thoroughly famil- ° 
iar with the use of instruments, and exhibiting a fair degree of skill 
in their manipulation. Some time ago I examined an apparatus for 
‘ the development and exercise of certain parts, called the “ tecbni- 
con.” It is so arranged as to provide a separate movement for 
hand, finger, wrist, and arm practice. It can be graduated to meas- 
ure the resistance used all the way from one to fifty pounds. It 
is an admirable machine, but, as it costs from fifteen to twenty- 
five dollars, it is rather expensive for use in a large class. Professor 
Fitz believes that he can devise and make some instrument that will 
cost but a few dollars, and will give the motions which are needed, 
and also furnish a dynamometer to show the result of the tests. I 
hope ere long the Harvard School will offer such practice to stu- 
dents, and insist that before they shall enter upon the practice of 
dentistry they shall have attained a certain degree of manipulative 
skill, and shall exhibit an average amount of strength in the various 
muscles which they will be called upon to use in their daily work. 
In this way I believe we shall lay a foundation upon which they 
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can build a manipulative dentistry that will astonish some of our 
present reputable operators. 

Dr. Williams.—As I understand the paper by Dr. Kirk, he urges 
that not only should the manual skill be trained, but that its appli- 
cation should be trained,—that is, it should be used with knowledge 
of principles and discrimination in their relations; for the greater 
the skill misapplied, the greater the blunder. I am very glad to 
have this idea that I have entertained for so many years so well 
presented and so ably advocated. I read a short paper at the Pan- 
American Medical Congress, that was held in Washington last Sep- 
tember, in relation particularly to the knowledge of medical and 
surgical principles and training in their application to our practice, 
and illustrated by some cases the serious mistakes that might be 
made under the highest skill misapplied. 

The point must not be lost sight of that the fundamental prin- 
ciples are just as important as the skill. We cannot reason that 
because a man is a good cabinet-maker, or a good jeweller, or a good 
engraver, therefore he is a good surgeon, or a good dentist ; for if 
he knows nothing about the principles of the vital economy on 
which he is working he may fail, no matter how skilful he is. 
What we need, then, is a more constant training in the exercise of 
manual skill with reference to the principles on which one is to 
apply this skill, or refrain from applying it. If we keep in mind 
both of these things, I think we will continue to advance; but if 
we confine ourselves to either one alone,—either all skill or all prin- 
ciples,—we are not progressing. 

President Smith—Do you care to close the subject, Dr. Kirk? 

Dr. Kirk.—Yes, I would like to say a few words. In the first 
place, I wish to thank the members for the very interesting and very 
full discussion they have given to the subject of the paper. I fear, 
however, that a misapprehension exists in relation to some of the 
ideas set forth in the paper,—that is, that I have unduly emphasized 
what might be called the manual-training phase of the subject, and 
minimized the importance of the scientific side of dental education. 
If that inference has been formed, I wish to correct it. I fear that 
we use the terms “science” and “scientific” sometimes without 
thinking exactly what we mean by them; we pronounce them 
“trippingly on the tongue,” disregarding or unmindful of their true 
meaning. Now, as I understand the term science, it means any 
classified system of knowledge held together by certain definite 
principles. As to the term scientific, 1 doubt if we can give an 
exact definition of it until the psychologist has thrown more light 
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upon the problem of just what is involved in the mental processes 
which constitute the scientific method of thought. We are proba- 
bly safe, however, in regarding it as a definite mode of reasoning 
with respect to classified knowledge. If, then, science is a system 
of knowledge, and thinking is to be done scientifically, it implies 
that we must have as a groundwork a knowledge of objects or phe- 
nomena about which we are to reason, and the purpose of my paper 
was to advocate the importance of obtaining our foundation knowl- 
edge of facts and phenomena at first band from the objects them- 
selves. It was not my intention to give undue prominence to the 
manual-training feature in dental education; the manual training 
is an incidental feature, and a means to an end. Manual train- 
ing for the purpose of cultivating manipulative dexterity is a neces- 
sary factor in the development of an all-round dentist, but that 
must come as an incidental feature of the training, and is in a 
considerable degree proportioned to the natural aptitude of the 
student for his special kind of work. It is not a question of mini- 
mizing the importance of instruction on the scientific side, which 
Dr. Brackett has referred to as including physiology, chemistry, 
anatomy, pathology, etc., but rather an application of the labora- 
tory system as a method for obtaining a knowledge of the facts on 
which those sciences are founded. We study anatomy by the labo- 
ratory method in the dissecting-room. No amount of lecturing 
could convey to our minds a comprehensive and permanent knowl- 
edge of anatomy; we must acquire our knowledge from the ca- 
daver. One of the best manual-training teachers in this country 
has said, “ Know first the thing, and then reason about it.” That 
is the order of relationship, the method of study which I have 
endeavored to bring before you, and which I hope we shall be able 
to promote. It is not that I would emphasize the laboratory method 
solely as a means of acquring manual dexterity and skill, but rather 
as a means for enabling the student to acquire at first hand and for 
himself a knowledge of facts from which he can reason scientifically, 
and therefore correctly, thereafter. If the student does not have 
that kind of foundation upon which to build, his only alternative 
is to take his knowledge second-hand. 

I might lecture for hours upon the physical properties and char- 
acteristics of an object before a class of students, but if they had 
never seen the thing about which I was talking I could give them 
only a vague and evanescent idea of it. No amount of explanation 
will convey to a person who has never seen an orange, for example, 
an exact and permanent idea of what it is; but if I pass him an 
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orange and let him examine it, he will, in a very short time, if he 
observe carefully, have a grip on the peculiarities and qualities of 
an orange such as nothing else could give him, and he will not be 
likely to forget it. It is on this account, therefore, that the student 
should be made acquainted with the objects with which he has to 
deal and the phenomena which they present, their essential charac- 
teristics and relationships, and then be taught to reason correctly 
about them. That is the basis of the scientific method. The diffi- 
culty with the theoretical phase of instruction, which has been 
referred to to-night, and which has so largely been presented to the 
dental student heretofore, is that too often he has been taught very 
little of true science, and, in its stead, has been given a pseudo- 
science by a method of instruction founded largely upon hypothe- 
ses. What we need is a truly scientific method of instruction based 
upon a practical knowledge of objects and phenomena presented to 
the mind of the student through the medium of his own perceptive 
faculties. 

Dr. Williams.—I am reminded of what the elder Agassiz used to 
say to us: “ These, gentlemen, are mere facts ; facts are stupid things, 
except so far as they go to elucidate a rule or prove a principle.” 
The facts that Dr. Kirk alludes to are necessary to the practical 
study of the principles which are so important, which, I suppose, 
he fully agrees to. 

President Smith We have with us this evening a very distin- 
guished gentleman, who has been recently elected an honorary 
member of this society,—Professor F. W. Putnam, Peabody profes- 
sor of Archeology and Ethnology at Harvard University, and we 
should be very much pleased to have a few words from him. 

Professor F. W. Putnam.—Gentlemen, I am glad to be with you. 
Our subjects have many points in common,—I have had a great 
deal to do with the teeth of the people of the past; you have a 
great deal to do with the teeth of the people of to-day. I have 
studied with much interest the differences and peculiarities in the 
teeth of different races, and have noted, among other things, that 
- in some races the molars are very much smaller than in others; 
that in some races the third molar is not extruded from the jaw 
until a very much later time than in others; that in some peoples 
the wisdom-tooth is not always developed; and that from the 
anthropologist’s stand-point it looks as if this wisdom-tooth was a 
useless and rudimentary tooth, which is gradually disappearing. .. . 
It is interesting in this connection to note the fact that among the 
Hindoos, the descendants of one of the oldest stocks of our own 
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great branch, the wisdom-tooth does not occur in probably more 
than one-half of the adult population. When you meet with me 
in Cambridge I can show you a number of specimens among our 
three thousand crania which will be of interest to you, and will 
give us an opportunity of discussing prehistoric conditions from the 
skulls themselves. 

I have been very much interested in the talk and paper of this 
evening from the stand-point of a teacher in other departments, and 
I agree fully with what has been said of the necessity of thorough 
laboratory instruction ; and I heartily approve of what Dr. Shepard 
has said in relation to carefully observing your student during the 
first year; and should the student prove mentally and physically 
unqualified for his chosen life-work, I consider it the duty of the 
instructor to advise his dropping it and’ taking up some other 
branch. . . . For instance, it seems to me that some of the qualifi- 
cations necessary in a student of dentistry are quickness of percep- 
tion and firmness, quickness, and delicacy of touch. In,the Anthro- 
pological Building of the World’s Columbian Exposition we had 
several rooms devoted to the study of the human race, and one of 
the rooms was the Laboratory of Psychology, where were all the 
instruments for testing the sight, hearing, touch, smell, taste, 
memory, perception, etc., and thus judging to a certain extent by . 
a comparison with the average of the natural mental abilities of 
the subject. . . . Would it not be well to subject a student of den- 
tistry to these tests before allowing him to take up the profession ? 
Certainly a very dull man would not make a good deritist,—that is, 
if I am to judge by the shining lights that I have met in that pro- 
fession. He should be intelligent enough to recognize pathological 
conditions; he should be gentle but quick in his movements; he 
should possess great power in his hands, but should be delicate and 
accurate in his touch... . 

In regard to laboratory instruction, it is practically what is fol- 
lowed in my department. Heretofore I have had students who 
had only graduated from other courses, but for the next year a 
course is offered to undergraduates. The graduate course is three 
years. The first thing I do with a student is to place before him a 
lot of stones,—some of them whole, some crushed with an iron 
hammer, some broken by striking one stone against another, and 
others carefully chipped. The student is obliged to study these 
specimens until he is able to describe the differences which he no- 
tices, and to tell how the peculiar formations and structures were 
brought about. Then I have him practise breaking the stones in 
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various ways, and try to form similar objects to those he has been 
studying. In this way, while developing his reasoning and descrip- 
tive powers, he is gradually training his powers of manipulation. 
In the same way the student is required to study fabrics ; to find out 
with the aid of his lens the minute characters of each specimen, to 
tell what it is composed of, and to describe the manner in which it 
is put together. For instance, one is made of reed, another is made 
of fibre, and another of twisted fire. After working this out in a 
satisfactory manner, he is given a lot of threads and required to 
imitate the methods of manufacture of the fabrics before him. 
. . . By this method he receives a thorough laboratory training as 
a basis for his future studies. He has, as Dr. Kirk so well described 
it, obtained his knowledge “first hand from the objects themselves,” 
and putting that and his theoretical knowledge together, he will be 
able to understand the science as a whole. I will say still further 
that in my department I advise students not to refer to books in 
order to find out what some one else has said upon the subject until 
they have made a thorough study of the facts. In the graduate 
department the student is expected to devote himself to a general 
study of objects for his first two years. In the third year he takes 
up some special research, and is then expected to add to his obser- 
vations a knowledge of all that has been written on the subject. If 
you give a student a book to start with, he is always depending 
upon authority. He never draws his own conclusions, and his 
knowledge of a subject is limited to what Mr. A, Mr. B, or Mr. C 
has written about it. 
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THe American Academy of Dental Science met with Drs. An- 
drews and Cutler at the Colonial Club, Quincy Street, Cambridge, 
Massachusetts, on Wednesday evening, June 6, at 7.45 o'clock. 
The paper for the evening was read by Dr. James M. Daly, Pro- 
fessor of Operative Dentistry at the Boston Dental College. Sub- 
ject, “A Method of filling Root-Canals.” 


A METHOD OF FILLING ROOT-CANALS. 
BY DR. JAMES H. DALY, BOSTON. 


The few thoughts I have to present to you this evening were 
suggested, first, by a case of necrosis caused by the slovenly appli- 
cation of arsenic; second, by an article in the Dental Cosmos of 
last year, by Nelson S. Shields, stating that gold-foil was the only 
material for a root-filling. 

The application of an arsenous acid dressing that a pulp may be 
destroyed is an all-important feature in the final result as to whether 
the filling of a root-canal is to be successful or not. 

If the merest particle of the acid is allowed to escape from the 
cavity and come in contact with gum-tissue, then commences a 
destruction of it which is minor in importance to what follows, 
—destruction of the septum of bone between the teeth. An in- 
flammation is here established in the pericementum that is often 
thought to be caused by the pulp, and unnecessarily long and pro- 
tracted treatment of the pulp-canal is the result. It is of the 
utmost importance that no part of the arsenical dressing come in 
contact with the tissue surrounding the tooth. A very severe case 
of necrosis came under my observation, caused by an unnecessarily 
large amount of acid being placed in the cavity in the first place, 
allowed to remain for a very long time, and the dressing so placed 
that there was a constant escape from the cavity of a small amount 
of the arsenous acid. The result was that a large area of bone 
was destroyed, necessitating removal. 

In destroying the dental pulp, a positive method, and one not 
. followed by unpleasant features, is to administer gas and forcibly 
remove the pulp with a barbed broach. That patients are not always 
willing to have this done we are all aware. 

In filling root-canals, I assume that we agree that the important 
feature is to thoroughly seal the apex of the root, not to force 
material through, neither to allow a small space to remain unfilled. 

8 











90 Discussion. 


A few operators, and I speak advisedly when I say a few, can fill 
tortuous canals, and have them hermetically sealed with gold-foil; 
but the majority are unable to successfully do so, nor is it neces- 
sary to thus exhaust both patient and operator. For that reason, 
I find that a gold wire tapered at the end may be made to per- 
fectly fill the end of the canal. 

With suitable-sized gold wire for the case at hand, taper the 
wire and sharpen the extreme point, that it may easily be forced 
through the end of the canal,—not sufficiently to seriously wound 
the tissues, but just enough to prick a little, the patient surely 
letting us know when that point is reached. Now mark on the 
gold-wire broach the exact length of the canal, together with the 
portion of the wire through the end, and remove and file off the 
tiny sharpened portion; again insert in the canal and force to the 
end of the root, to see that there is no pain upon reinsertion ; again 
remove and file into and almost through the wire one-sixteenth of 
an inch from the end; then again insert, and, having forced to the 
end of the canal, twist the gold broach slightly, leaving the small 
portion that was nearly filed off at the end of the root, thus securely 
sealing it with a “royal” metal. 

The remainder of the canal may be filled with any of the root 
materials,—gutta-percha, oxychloride, or zinc phosphate, as the 
operator prefers. It is true that it requires patience and care- 
taking to successfully cope with some of the flat canals found in 
superior bicuspids, also in mesial roots of lower molars, or large 
open foramine in the teeth of children ; but if a royal metal is 
desired, it has seemed to me that this was an expeditious and com- 
paratively easy way to obtain it. 


DISCUSSION. 


President Smith—Gentlemen, this paper of Professor Daly is 
before you for discussion. 

Dr. Daly.—Now that I am one of the Fellows I may be free to 
speak. I expected that some one would say that this is an old 
method, and a very old method. I knew it, but I wished to present 
it in the way of contrast to the method advocated by Dr. Shields. 
Perhaps I might speak of that more at length. His method of 
filling the root-canal was to ream out with the Donaldson nerve- 
canal cleanser, using some of the finest broaches with the little 
barbed end cut off. He says that he can thoroughly and per- 
fectly fill every root, no matter how tortuous the canal may be, 
-with gold. 
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Dr. Williams.—As Dr. Daly says, his is an old idea. For many 
years after I became tired of filling root-canals with .solid gold, I 
used to make for myself small conical rods of zinc, of tin, and of 
lead for filling the roots; but these, of course, can now be obtained 
at the dental-supply stores. TheS.S. White Dental Manufacturing 
Company has the tin and lead in little boxes. But I did not rely 
simply on the metal, I placed them in an antiseptic solution or paste 
before passing them up into the root, and then cut off the metal 
rod. As far as the “royal” metal is concerned, I should not con- 
sider it in any way superior to any other. Whatever does the most 
good in the therapeutical or surgical treatment of the case is the 
most “royal.” There are some advantages over gold in using the 
tin or lead. They both have more conservative qualities than gold ; 
but whatever is used, my practice has been to have it well coated 
with some antiseptic paste, then cutting it off, to leave a short end 
in the chamber of the pulp, and seal up the rest with whatever you 
choose, gutta-percha or any cement, but I prefer gutta-percha as a 
general thing. Sometimes I fill in around the rod with a paste 
of cement mixed with an antiseptic solution. This is particularly 
good for old roots, as it makes them more durable. You can leave 
the end of the rod long enough, so that in case of future inflamma- 
tion, requiring vent of the root, you simply have to unstop the 
cavity and pull out the rod. No matter how sore the tooth may 
have been, you at once get relief and the tooth begins to mend. I 
was present at a meeting somewhere at which one man said that 
the only way to do was to fill roots so soundly with some solid 
material that they never would inflame afterwards. Now, that is 
going beyond all principles of surgery ; you cannot tell what con- 
stitutional effect may come into the stump of that dead root. In 
talking with an old man who has lost a limb, he will tell you that 
for many years after it was amputated, when it was cold and damp, 
he would be troubled with neuralgia in that stump. So at the end 
of an amputated pulp, where the dead matter leaves off and the 
living tissues begin, there is an old scar. That may be healed up 
and may continue strong as long as the person is in good health, 
but there is still a slight weakness there from the fact that the part 
has not its full vitality. I have often seen cases where a person 
would become debilitated from some cause, or be suffering from 
some special depression, where an inflammation would set in and 
cause as much pain and trouble as if the pulp had only recently 
died. In such cases you could not find any reason for thinking 
that the root had not been antiseptically treated and filled. It is 
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better to have a stopping which can be readily removed to give 
relief in case.of inflammation, and not be obliged to drill and jar the 
inflamed tooth to remove a solid filling. 

Dr. Potter—To divert a little from the subject but at the same 
time to follow out a line suggested by the essayist, I would like to 
bring up the matter of arsenical preparations for discussion. It 
seems impossible to get a preparation of arsenic that will be abso- 
lutely painless ; but is there any preparation which is more comfort- 
able than another? I have had offered me by an agent an English 
preparation which was said to be painless. Of course I would not 
think of using it, because of its secret character, but if there are 
any preparations of arsenic whose composition is known which are 
fairly comfortable, I should like to know about them. 

We often hear about “dead teeth.” Iam very much opposed 
to the use of the term “dead tooth,” unless the tooth is really dead. 
The term is unscientific in the majority of cases and sounds badly 
to a patient. If a person thinks he has a dead tooth in his mouth, 
he is apt to look upon it with abhorrence and doubt its usefulness. 
If we call such teeth “ pulpless” no such unfavorable impression is 
given, and we are far more accurate in our statement. 

Dr. Daly.—I trust I did not use the “dead tooth” term. I am 
also very much opposed to it. 

In regard to arsenical preparations, there are a number of com- 
binations which are said to be painless, but the one with which I 
have had the most success is one which Dr. Harlan, of Chicago, 
recommends. It is a mixture of arsenous acid and hydrochlorate 
of cocaine, equal parts, rubbed up or triturated with lanoline. It 
makes an easy paste to handle, and my experience has been that 
the application of it is without pain. I always note just how much 
arsenous acid is put into a preparation, that I sid know what the 
twenty-fifth or fiftieth of a grain is. 

Dr. Fillebrown.—If I understood Dr. Potter’s question, it was 
not relating to the preparation which was easiest to handle, but to 
the one that would give the least discomfort to the patient in its 
application. I am inclined to think that any arsenical preparation 
applied to an inflamed pulp will give pain, and to make an arsenical 
application comfortable we must first reduce the inflammation. 1 
never apply arsenic to a painful pulp. I invariably quiet the pain 
with a sedative, and often wait until another sitting before applying 
the arsenic. This plan produces the best results. 

I object to a paste, although having used it for a number of 
years, because it is difficult for inexperienced persons to judge of 
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the amount that they are putting in. They also want to be very 
sure that the arsenic does not come out, so they take a piece of . 
cotton and put it into the cavity and press it home, hard and solid, 
and then put a large piece of gutta-percha over that. Of course 
that acts as a plunger and squeezes the arsenic out, and it impinges 
upon the membranes and produces that excruciating pain which is 
so vividly described in Dr. Daly’s paper. In one case where necrosis 
followed, I found out absolutely that that was the cause. Another 
case resulted in a severe sloughing caused by the operator perfo- 
rating the side of the root, thus allowing the paste to come in con- 
tact with peridental membrane. If there had been no pressure in 
either of those cases there would have been no trouble. The 
safest form in which it is applied at the present day is that sug- 
gested by Professor Flagg. Arsenous acid and creosote are mixed 
in due proportion and thoroughly diffused through some cotton 
fibres which have been finely chopped up. This preparation is a 
convenient one to handle. It is not necessary that you should put 
in the twenty-fifth or fiftieth of a grain; the one-hundredth of a 
grain will be as effectual as a grain. By first allaying the inflam- 
mation by applying sedatives, I feel that I am perfectly safe, and 
will be sure to give the patient no discomfort whatever, and have 
the best promise of success in devitalizing pulps. Gold wire for 
filling the apex of roots was recommended by Dr. Morrison, of St. 
Louis, about twenty years ago. My objection to it is the difficulty 
of removing it. At the present time we think it is better to be 
able to remove the filling and give the patient relief if trouble 
arises, and later, fill again. During many years of my practice it 
was the fashion to fill roots with gold-foil, and that was the method 
which I practised, and I am sure I filled curved roots. A few years 
since I was challenged on this matter, and I took a tooth that had 
a curved root and opened it up and removed the pulp, and then 
went on and filled it with gold-foil. I then filed through the root 
on the side of the curve, and, as I confidently expected, found the 
canal filled beyond the curve at the apex. I did it right before 
the eyes of the challenger, and he was quite willing to admit my 
success. It is generally thought now that gutta-percha and the 
phosphates are better. I prefer the gutta-percha, because it is 
difficult to carry the phosphates to the end of the root,—the resid- 
ual air there is apt to form an impediment. All the gutta-percha 
is easily. removed. 

President Smith—We next come to the “Incidents of Prac- 
tice,’ and under this head will call upon Dr. Henry F. Libby, 
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of Boston who will exhibit a dental air-heater and annealing 
apparatus. 

Dr. Libby.—In the practice of dentistry as now conducted the 
many operations to be performed call for apparatus of a more or 
less varied character; and the simplicity of such apparatus, and 
the rapidity with which different forms may be changed and 
handled, have a direct bearing upon the amount and character of 
the work performed by the dentist. 


Fie. 1. 


Accuracy is of great moment, and yet in several operations the 
judgment of the operator is at present the sole guide, as, for in- 
stance, in the use of the hot-air syringe or chip-blower. When it is 
desired to use the instrument, it is held over the flame of a lamp 
until the operator thinks the temperature of the heating chamber 
is about right, when, as a matter of fact, the temperature may be 
many degrees removed from that desired. 

After its use the instrument cools down, and must be again 
heated, so that in addition to the inaccuracy described, its use 
involves much loss of time to both operator and patient. Again, 
it is frequently desirable that a gutta-percha heater or annealing- 
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tray may be brought into temporary service, rapidly and without 
necessitating the arrangement of separate and more or less exten- 
sive paraphernalia, for the different apparatus must be put aside 
out of the way after use; but, as far as am aware, the different 
operations of heating gutta-percha or annealing gold are now 
carried on with the aid of separate apparatus, one of which is 
removed before the other is brought into use. 

This invention has for its object the production of a heater and 
annealing apparatus particularly adapted for operating rapidly, 
comprising various parts and features whereby different operations 
may be carried on without loss of time, the arrangements of the 
several parts being compact, simple, readily and quickly adjusted, 
and in condition for immediate use at all times. 

Fig. 1 represents the perspective view of the apparatus as it 
naturally rests upon the bracket, with the reservoir in contact with 


the body of the heater. 
Fia. 2. 


Fig. 2 represents the body of the heater thrown laterally to one 
side, allowing the annealing-tray to be brought into position over 
the lamp or Bunsen burner, and the pivoted reservoir swung to one 


side. 
The base of this device, as represented in the figures, is made 
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quite heavy, and of sufficient size to form a firm support for the 
different parts. 

The body frame is surrounded by wire gauze to protect the 
flame from draughts when in use, and to better protect its heat. 
In the upper part of this cylindrical framework is the sand-bath, 
consisting of a metallic case, and filled with sand or fine quartz. 

This medium gives a uniform temperature, in which is placed 
the bulb of a thermometer extending into the bath; this registers 
the degree of heat required. In the top of this chamber is a 
receiver projecting into the sand, which corresponds with the 
elongated bulb of the hot-air syringe or chip-blower. 

It is obvious that when the sand-bath is swung into position 
over the lamp the temperature of the bath will be accurately 
registered on tke index of the thermometer, and the temperature 
of the receiver will be that of the bath, likewise that of the chip- 
blower, which, being vlaced in the receiver, will very shortly be 
raised to the temperature of the bath, and can in consequence be 
accurately determined by a glance at the thermometer. 

The bulb of the chip-blower is filled with copper wire for the 
purpose of retaining heat, which it does sufficiently long to dry a 
devitalized tooth. 

The temperature required for chip-blowing is 300° F. In order 
to provide means for heating water to different temperatures with- 
out necessitating the use of separate and cumbersome apparatus, I 
have secured a standard to the base, upon which is pivoted the 
water reservoir, made of metal, and having a metallic cover, which 
is provided with a small opening for the use of the water syringe. 

The reservoir is shaped to correspond to the cylindrical side of 
the sand-bath, so that it may be swung up against the latter and 

rapidly heated by conduction. 

The flanged portion of the water-bath resting on the annular 
ledge of the heater can be readily regulated by moving it towards 
or from the body heater. The metal top or cover of the water 
reservoir serves as a gutta-percha heater, and absolutely prevents 
any burning or overheating of the material. 

In connection with this, on the outer side of the water-bath is 
an annular holder, which is a convenient device for holding a small 
vial containing an obtundent, which is also heated by its proximity 
to the water-bath. 

The annealing-tray, as shown in Fig. 2, being swung into position 
over the flame, has a diameter of four and one-half inches. This is 
supported by an upright standard secured to the base. 
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THE regular monthly meeting of the American Academy of 
Dental Science was held at Young’s Hotel, Boston, Wednesday, 
October 3, at six o’clock, President Smith in the chair. 

The paper for the evening was read by Robert W. Greenleaf, 
A.M., M.D., professor of Materia Medica, Massachusetts College of 
Pharmacy. Subject, “The Relation of Modern Therapeutics to the 
Practice of Dentistry.” 


THE RELATION OF MODERN THERAPEUTICS TO THE 
PRACTICE OF DENTISTRY. 


BY ROBERT W. GREENLEAF, M.D., BOSTON, MAss.} 


Mr. CHAIRMAN AND MEMBERS OF THE AMERICAN ACADEMY OF 
DentTau Scrence,—For the physician and the dentist, as for the 
artist, it is well from time to time to stand away from his work, to 
view its special details from a distance, to ascend a hill-top as it 
were, and to look forth on the surrounding country. Surely such a 
view can hardly fail in giving one, who approaches it understand- 
ingly, a clearer knowledge of the true perspective and relations 
with adjacent fields borne by one’s special work. 

It is in this spirit that I accept your invitation this evening to 
consider with you from the hill-top of this meeting some of the 
relations existing between our adjacent fields of thought. What, 
then, is there in modern therapeutics likely to have special rela- 
tions to the practice of dentistry. Consider for a moment what 
modern therapeutics really is. We may do this best by contrasting 
it with historical therapeutics. In early days medicine passed 
through a stage which, as Brunton well says, may be called the 
“make believe” stage of medicine. Just as a child peoples the 
woods with goblins and various queer creatures, all real to him, and 
just as he acts towards these according to his belief, so physicians 
of olden times persuaded themselves of the reality of their delusions 
and acted accordingly. Indeed, not a few, calling themselves physi- 
cians, are to-day to be classed in this category. I need not delay 
you with illustrations of this phase of medicine from the past; 
simply let me give you one quite possible illustration as it may be 
seen to-day. Two physicians viewing a patient possessing some- 
what indefinite symptoms,—we will say cough, pains in the bones, 
headache, and perhaps a seeming rose-spot or two,—the one hastily 
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concludes that the patient’s disease is typhoid fever. He pictures 
intestinal ulcers and the various train of lesions he has heard result 
from this invader. He feels sure of this, and treats him accord- 
ingly. Another, only partially trained in his profession, equally 
satisfied with deficient data, equally inclined to hasty conclusions, 
to “make believe,” as it were, is equally sure that the patient is 
suffering with tuberculosis, and treats him accordingly. Both can- 
not be right; one must be wrong, and perhaps both are. 

From the various phases of “make believe’ in medicine, as of 
the savage with his fetiches and charms, through those of the 
“isms” and “ pathies” of to-day, up to those permitting such an 
advanced illustration as the one I have just given has come instead 
an attitude towards modern therapeutics as towards all objective 
questions, permitting the “I know” or “I do not know,” “it is” or 
“it is not” of modern science. 

One intermediate phase of an attitude of thought towards ob- 
jective knowledge is worthy of note,—viz., the “empiric” method. 
It has given us much of our knowledge of drugs and pointed the 
way to many of the inquiries of modern therapeutics. The “em- 
pirie” is not content with the “make believe” attitude of thought 
which accepts a statement as true simply because it seems true to 
the thinker. He values a fact according as it has happened in the 
same way in repeated instances, even if he does not understand the 
“ why.” 

It is obvious that empiricism has given us much of value. 
Nevertheless, such an attitude has retarded the history of medi- 
cine, and is not the attitude of to-day. It cannot reach out into 
the previously unknown. It cannot explain and say why other 
remedies may not act equally well. While “empiricism” is a step 
in therapeutic progress far in advance of the “ make believe” phases 
of ancient medicine or of any form of pseudo-medicine existent to- 
day, it is inadequate. I can urge upon you no more important 
truth from a comparative study of the methods for advancing 
knowledge in our respective lines of thought than this: in all that 
pertains to your field let your studies be of this third, this modern 
type of thought and in the spirit of scientific inquiry. Avoid the 
“make believe” in whatever guise you see it. Put up with the 
“empiric” only until you can train the scientific search-light upon 
the special problem. In this way and in this way alone can you 
solve the problems of your specialty. It is sheer folly and idle 
waste of time to hold discussions in the “ make believe” attitude 
of thought. Understand me, however; do not undervalue any 
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question of itself. Nothing can be too small or nothing too large, 
if it come at all within the powers of human thought, for us to 
give time to its consideration. It is only of the method of its study 
that Iam speaking. For example, in the one case your associate 
of the “ make believe” type of thinkers says grape acids are inju- 
rious because so-and-so’s teeth decayed after eating grapes. Per- 
haps the relation is of effect and cause, perhaps not; that I leave 
for you to tell me. I use this simple illustration solely to contrast 
the two types of mind. The scientific student will not rest content, 
because his patient’s teeth decayed after eating grapes, that grapes 
caused the decay. He will inquire how long has she been eating 
grapes? What is the state of her health in other directions? Can 
there be any other cause acting or liable to cause decay? How 
much acid is there in grapes? Where is it, in the skin or in the 
pulp? What are its properties, chemical, physical, and otherwise? 
What are its relations to the constituents of teeth outside the body ? 
How may these relations be modified by the presence of saliva? 
What are its relations to saliva? etc. When he has answered these 
and perhaps as many more questions from accurate and painstaking 
study then he can give you an opinion that is worth listening to; 
moreover, one not likely to result in acrimonious, heated discussion, 
but likely to bring the interest and peaceful calm inherent to truth 
and deep conviction. 

To take other questions from your specialty. Which of these 
methods of studying preparatory to discussions would you prefer 
when discussing such questions as, What are the best materials or 
operative procedures for bridge-work? Or, What is the best treat- 
ment for pulpless teeth? Or, To what extent is it desirable to 
“treat” a tooth previous to the introduction of permanent fillings ? 
Or, Is there anything in the idea advanced by some dentists that 
the mercury or other mineral constituent of amalgam fillings can 
possibly exert a deleterious effect on the system from its presence, 
or a possibility of an infinitesimally small amount being absorbed ? 
Whether this obtundent is better than that? ete. 

I think you will all agree with me that discussions of any such 
questions, carried on from the “make believe” attitude of thought, 
of which I have been speaking, are valueless for advancing knowl- 
edge; that from the “empiric” attitude they can have but a limited 
value, and that the road to this end is that of exact observation, 
neglecting no point, however minute, following out to the last de- 
gree the details of accurate, painstaking experiment ; in other words, 
adopting the methods to-day in vogue in all departments of science. 
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Let me now point out to you some of the facts ascertained in 
therapeutics by investigations conducted in this spirit, and see if 
some of them may not be made use of more fully in your practice 
than is now the case. 

Pharmacology has revolutionized our knowledge of drugs. Of 
the several things it has accomplished, these stand out conspicuously : 

1. By careful chemical examination it has isolated the active 
principles of many drugs, thus permitting their administration 
without the accompaniment of inert or deleterious principles. 

2. By careful study of the principles thus isolated it has been 
found possible to produce synthetically similar, in some cases more 
potent or more conveniently obtained, active principles. 

3. By careful experimental study of the action of drugs on 
animals a correct understanding of their action and a degree of 
exactness of dosage have been obtained, which have placed the 
therapeutics of to-day to a great extent on a par with other 
branches of science. 

Biology, in both its botanical and zoological relations, has con- 
tributed to this end, as well as chemistry. An acquaintance with 
the life-history of the cells of a complex organism, repeating with 
modifications the life-history of the cell when forming the entire 
organism, as with the ameeba, has paved the way for knowledge of 
this character. 

The therapeutist of to-day is thus enabled to classify his 
weapons in the battle against disease with some approach to a scien- 
tific system. Moreover, just as he has seen opium displaced from 
its former high rank as an almost universal panacea for human 
pains he has learned that drugs are only one form of weapon. 
Though it is with them alone that I wish to occupy your attention 
this evening, I wish to make myself clear that the therapeutist 
regards drugs only at their relative value; that he recognizes the 
strength of his other weapons, such as the great importance of his 
surgical appliances and operations, the efficiency of heat and cold 
as remedial agents, of pure hygienic measures, such as food and 
rest, of electricity, of massage, and of that latest of acquisitions, 
hypnotism, which, always at hand, and in one form or other used 
for centuries by persons in and out of medicine, yet waiting till to- 
day to be taken out of the bondage of ignorance and viewed calmly 
in the light of science for what it is worth. 

Restricting our view from all these collateral fields of modern 
practical medicine, let us come now solely to the landmarks of 
therapeutics with which this discussion is primarily concerned. 
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Pharmacology enables us to classify medicine into two general 
groups, which we may call, in the language of botany, divisions. 
These are medicines acting systemically and those acting extraneously. 
The anodynes, the stimulants, the cathartics, etc., are illustrations 
of Division I. Disinfectants, anthelmintics, ete., are illustrations 
of Division II. These divisions are again divisible into smaller 
groups,—viz., the classes general and local, and each in turn is still 
further subdivisible into its respective subclasses. 

Of the systemic subclasses of a general action we have three 
very natural representatives,—viz., (a) nervines or drugs acting to 
modify the action of the various parts of the nervous system; (0) 
cardiants or drugs similarly acting on the heart and circulatory 
organs; (¢c) nutriants or drugs which act conspicuously in influ- 
encing the nutrition of the body, as is the case with some of the 
various tonics, antiperiodics, etc. Hach of these subclasses is 
similarly subdivided into its respective smaller groups, which are 
not inaptly termed “families” by certain writers,—e.g., the nervines 
include antispasmodics, anesthetics, somnifacients, delirifacients, 
excito-motors, and depresso-motors. 

Illustrative of the subclass of locally-acting medicines are some 
astringent drugs, most cathartics and emetics, also rubefacients, 
escharotics, etc. A single illustration will serve to indicate how 
these drugs are studied in order to ascertain their action. Nux 
vomica, for example, is a drug for a long time known empirically 
to have poisonous properties. 

Chemists isolated its alkaloids, strychnia and brucia, made salts 
of them, crystallized them, found that they existed in the plant in 
combination with an acid, igasuric acid, and studied them carefully 
in all their chemical relations. 

Then the physiologist and the pharmacologist took these products 
and administered them separately and in combination, in large 
and in small doses, to various animals. It was noticed that. most 
were thrown into convulsions, just as in the case with man; that 
death would result from a certain large dose ; and that at the other 
extreme—i.e., on the administration of smaller and smaller doses—the 
effects were less and less marked until a time came when no appre- 
ciable effects were produced. It was further noted that when single 
small doses were administered the effects of the drug ceased after 
a time, and that this cessation was coincident with its elimination. 
Then came a series of experiments on how to produce these con- 
vulsions. These demonstrated the conclusion that strychnia, besides 
other actions, produces its effects by direct stimulation of the 
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anterior part of the spinal cord. No one can follow these experi- 
ments without feeling the greatness of the human mind which can 
reach truth through such intricate paths ; now the physician, armed 
with such a knowledge of the action of this drug, applies it to con- 
ditions to which the pathologist has given him the key. Thus 
armed he can use his weapon effectively and safely. He can stimu- 
late the flagging nerves of any organ. It may be the intestine, 
when the symptoms of disturbed digestion have brought the patient 
to him. It may be the flagging heart or lungs just ready to give 
up the battle in the crisis of acute disease. With this powerful 
stimulant, or with atrophia, digitalis, or morphia, he is sometimes 
privileged even to stand between a patient’s life and death. 

We come now to a more special, a still nearer view of drugs: 
descending our hill-top as it were, to see close at hand which of 
these groups are especially worthy of the dentist’s study. It is 
obvious that to-night we cannot pick apples from every tree in the 
orchard of the therapeutic families which would serve your pur- 
poses, but let us look at a few of them in the moments that are left 
us. 

The family of antiseptic drugs is certainly worthy of most care- 
ful study. The painstaking work of the bacteriologist has shown 
us how intimately inflammatory processes are connected with the 
presence of micro-organisms, and he, in connection with the pharma- 
cologist, has given us a long list of drugs which arrest or destroy 
their activity. Besides corrosive sublimate and other powerful 
germicides, destructive to our instruments as well as to the germs, 
they have given us a host of others, as the volatile oils, etc., harm- 
less, even agreeable to our patients, yet serving their purposes 
admirably. No dentist can turn to the great treatise of Sternberg 
on bacteria, or to the masterly work of Miller(“ Die Microorganismen 
der Mundhohle),” or to various other recent works on this subject, 
without finding much value for use in his daily work. 

More than this, we are made familiar with the principles that 
“asepsis” is what is aimed at, and that soap and water and the most 
scrupulous cleanliness are essential. Impressed with these results 
of the pharmacologist’s studies, the modern dentist cares for himself, 
his instruments, and all his equipment, with such a regard for neat- 
ness, cleanliness, and the most rigid asepsis and antisepsis that the 
most painstaking surgeon might well view the appliances with 
pride. 

Let us glance at another tree of our therapeutic garden,—viz., 
that of anesthetics. Surely here again we have a family of drugs 
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of especial value to the dentist. Nitrous oxide has done yeoman 
service for many a year; but would it not be well to give a little 
more care to the study of ether and chloroform, to know not merely 
that these powerful anesthetic agents are dangerous weapons, but 
also wherein their danger lies ? 

It seems to me that every dentist should understand the uses 
and dangers of anesthetics, also their indications and contra-indi- 
cations; then, if he chooses, he may use them safely. If he will 
not learn these matters he must be regarded as criminal to dare to 
use such weapons. Various new anesthetics, as bromide and chlo- 
ride of ethyl, bromoform, etc., are coming into medicine, which 
may or may not replace our old friends. One other anesthetic, 
possessing potent properties of another character,—viz., the local 
anesthetic cocaine, which is a delirifacient as well,—deserves more 
than a passing mention. This extraordinary drug, one of the most 
useful for performing minor operations, is a dangerous weapon. 
Though most dentists are deterred from using it at all, I am in- 
formed that some are using it with a rashness unheard of in surgery, 
for the surgeons have learned to fear its immediate toxic action, and 
find it capable of inducing a “habit” more treacherous, more deadly, 
than those of alcohol and opium. 

This question of “obtundents” is attracting much attention in 
dentistry at present. Numerous papers are appearing on this sub- 
ject. It is an auspicious sign. It means that the dentist is rising 
above the mere mechanical routine of his art, and is seeking what 
else he may do in the service of his patient. 

Closely allied to the family of anesthetics are the somnifacients 
and antispasmodics. Of the former we have opium, chloral, and the 
like. Of the latter, several drugs, as assafoetida, musk, valerian,— 
relics of the historical days of medicine. Let us include among 
them also, for the purpose of the point I would present to you, the 
members of the group of antipyretics, such as antipyrin, acetanilide, 
and phenacetin, which possess as well anodyne properties. Not to 
weary you with the details of their special powers, let us consider 
for a moment the question, How far isa dentist justified in their use ? 
I understand that it is the exception to advise the use of any of 
these drugs. This appears to be a wise course, inasmuch as pre- 
scribing should be undertaken only after an earnest and a careful 
study of underlying physical conditions, to the consideration of 
which a dentist can hardly devote sufficient time, even though he 
be trained for the task. I should place his attitude towards this 
part of the question on the same basis as that of other specialists, 
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such as aurists and oculists.—viz., the ability to recognize in a gen- 
eral way that a need exists; then, if best, to advise obtaining the 
proper counsel from the specialist competent to give it. 

To obtain such an ability, it is necessary to study the funda- 
mental principles of medicine, as one is not likely to see things of 
which he has no knowledge. 

With it, however, the medically-trained dentist will find many 
cases in which his patients are needlessly suffering, because they are 
not given some antispasmodic, tonic, or other aid,—hygienic or other- 
wise,—indicated by their condition. Moreover, with such knowledge 
the dentist will find that he is far better equipped for understanding 
the problems of his own specialty. 

Such broader knowledge is to-day considered so desirable that the 
best dental schools have endeavored to incorporate it among their 
requirements. 

Let us return for a moment to a consideration of still other 
groups of drugs. Some of them have no obvious relations with 
dentistry in its more special fields. One may ask why a knowledge 
of expectorants, sialagogues, and the like, is needed. For reasons 
already indicated, I consider that such knowledge should form a 
part of his general training. 

However, for mere utilitarian reasons, though such as not of the 
highest, it may be well to know that sialagogues, such as cubebs 
and pellitory, might relieve a toothache, particularly of a rheumatic 
type, simply by locally relieving a congestion. Take mercury also, 
to which we have already referred,—that is a sialagogue as well as 
an alterative and antiseptic, and it is well to understand the proper- 
ties of a drug you are thrown in contact with in so many ways. 

We may pass such families as emetics, cathartics, and anthel- 
mintics without especial reference to-night, except to note that each 
contains some drug, the need of which may be clearly indicated in 
certain patients under your care, who, but for your friendly counsel, 
might go unrelieved for years, or suffer serious illness which might 
have been prevented. 

Astringents and rubefacients each have representatives which 
may serve a dentist well, asin the component parts of tooth-powders, 
or in special washes for the gums. Illustrations of their usefulness 
are, doubtless, familiar to you all. The groups of protectives and 
absorbents also have their respective members, which are useful 
handmaids of dentistry; but I need not prolong the list. 

What I would emphasize to-night I would briefly summarize as 
follows: In going back to your special field, the lesson may be dis- 
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cussed from the field of modern therapeutics, that more knowledge 
is to come, not by approaching it as does the “ make believer,” or the 
“empiricist,” but as the therapeutist is doing,—viz., from the stand- 
point of the modern scientist, whether he be the chemist, the bot- 
anist, or even the psychologist. 

Furthermore, I would emphasize that the therapeutist, by study 
of such a character, has ascertained many facts, has classified them 
and arranged them for your service ; that some of them are already 
your daily servants; that even of these there are some points as 
yet unused which you would doubtless find of value; then that 
there are other agents, a knowledge of which should form a part of 
your professional training. 

These, then, are among the questions which, viewed in the field 
of therapeutic knowledge, are seen to have important relations with 
those of the allied field of dentistry. 


DISCUSSION. 


President Smith—We have before us a very interesting subject, 
which has been very ably presented. According to the programme 
the discussion will be opened by Dr. E. C. Briggs, assistant professor 
of Materia Medica in the Dental Department of Harvard Univer- 


sity. 

Dr. Briggs——I think I voice the sense of the meeting when I 
say that this is a most interesting and sound paper of Professor 
Greenleaf’s. It might be said that he has represented the question 
and discussed it himself pretty thoroughly. 

Such a paper as this cannot be otherwise than a spur to the 
older practitioners and an encouragement to the younger ones, 
who, I trust, are coming into the field with more of the foundation 
principles of therapeutics than was formerly the case. Only within 
recent years have I been able to clear from the catalogue of our 
school the term “ dental materia medica ;’ as if there could be such 
a thing as “dental materia medica.” The materia medica taught 
in the dental school at Harvard to-day is the materia medica of 
the whole field, and, according to the announcement of other col- 
leges, that standard is being approached more and more all the 
time. Formerly the student was taught the use of certain drugs 
for particular conditions which he was brought in contact with. 

I think we advanced long ago beyond the “make-believe” 
period, but we landed in the empiric stage, and there we have 
remained. 

Somebody announces that he has used a certain thing for a 
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certain purpose and it has accomplished the result desired, and im- 
mediately all begin to use it; and then somebody comes out and 
announces another thing that he is using, and like sheep all flock 
to that. In the Harvard Dental School the principles that underlie 
the action of all drugs are taught, and the aim is that the student 
shall understand what the principle is for which he uses a certain 
drug. And if he is not obtaining in the best manner the result 
desired, then he is ready to resort to some other drug if it contains 
the same active principle. We are getting down more and more to 
the principles of things and are abandoning the use of things either 
in the “make-believe” or the “empiric” form. It has been a little 
hard for us to get to that position, because so many of us have tried 
hard to maintain that the dental profession was a separate pro- 
fession, and what we did, we did from a dental point of view; and 
we had a dental materia medica, dental surgery,—everything 
dental. 

We are gradually finding out, however, that the best advance- 
ment even in the dental sense is made through the lines of modern 
therapeutics. I do not mean by that through the increased use of 
drugs, but modern therapeutics has given us drugs for the produc- 
tion of antisepsis and anesthesia which are of invaluable service. 
The knowledge of the principles of these various drugs belongs 
not to the therapeutist, but to medicine, and this knowledge 
brings us to the point that we cannot help being specialists in 
medicine. 

In the case of our Miller, who has done so much for the entire 
field of medicine, a great deal of the benefit to us has come more 
quickly because he was a dentist, and we follow his recommenda- 
tions as if they pertained strictly to the dentist, whereas his re- 
searches, as we know, are applicable to all branches of medical 
science. 

I shall not go into the details of the application of these drugs ; 
the discussion will occupy enough of the evening. It is sufficient 
to say that the advice of this paper and the tendency of the times 
is to struggle more and more towards a thorough understanding of 
the principles and not following the empirte form of treating cases 
and applying drugs. Because such and such a thing has been 
advised and prescribed by some one who claims to have had good 
success with it, is not a sufficient justification for using it; we must 
know the effect we wish to obtain and the active principles of the 
drug which we are using to obtain it. 

President Smith.—The subject is now open for general discussion. 
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To the guests present I would extend, in the name of the Academy, 
the privileges of the floor. 

Dr. Williams.—I wish to express my appreciation of the scien- 
tific presentation of the subject which has been treated by Pro- 
fessor Greenleaf. The remarks in the first part of his paper remind 
me of the advice given by Dr. Weir Mitchell before a society of 
ophthalmologists. He drew their attention to the tendency in that 
specialty of limiting their thoughts to their specialty, so that their 
minds were not able to comprehend the relations existing between 
the eye and other parts of the body, and he showed them that the 
effect of such a course was a deficiency of knowledge which ren- 
dered them unable to practise to advantage even their own specialty. 

Instruction in the principles of a science is a matter that I have 
for years advocated ; and I have had several talks with President 
Eliot and others in regard to the importance of the fundamental 
principles in which this specialty as well as others should be 
educated. 

I have sometimes illustrated the effect of a man confining his 
thoughts in one direction in this way: Suppose an accountant edu- 
cated only within the limits of the addition, subtraction, or multipli- 
cation tables. Everything that comes along within the limits of those 
tables is promptly and accurately done ; he does his accounting by 
rote, as it were. Give him something outside of the tables requiring 
knowledge of the more intricate principles of arithmetic, and he is 
unable to solve the sum. There has been too much of such practice 
in the dental school’s instruction. The student is told, “ This will 
do so and so,” but no reason is assigned why it will do so, reasons 
which would be derived from the knowledge of principles. I also 
illustrated this matter some time ago in this way: Take the science 
of agriculture, which covers so broad a field that it is impossible for 
one man to understand all its branches ; and it is necessarily divided 
into departments, such as the cultivation of fruits, flowers, and 
vegetables. It may be that one man’s specialty is the cultivation 
of flowers; another understands the production of fruit and vege- 
tables for the market, and so on, each man having a special knowl- 
edge of some one branch. But each must understand the general 
principles of agriculture as relating to any one of those specialties, 
as, for example, the effects of climate, the different kinds of soil in 
which the various plants will thrive best. And no matter how fine 
a knowledge a man may possess of any of the branches, if he is 
ignorant of those general principles, he is likely to make failures. 

I think that when Professor Greenleaf’s paper appears in the 
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INTERNATIONAL DENTAL JOURNAL it will be a great encouragement 
in the matter of general education. 

Dr. Bradley—I am somewhat interested in this subject, as we 
all are. Very many times in our profession we feel that some sys- 
temic remedy would be of assistance to our patients in inflamed 
conditions of the oral cavity. I very frequently inquire as to the 
systemic condition of the patient when there are unusually in- 
flamed conditions,—that is, as to whether they are troubled with 
costiveness, biliousness, or anything of that nature, and suggest the 
use of slight cathartic medicines, and in the more marked cases 
consultation with their physician. In persistent cases of Rigg’s 
disease I nearly always ask my patients if they have a gouty diath- 
esis or any difficulty with the kidneys, and suggest a consulta- 
tion with the physician. In some cases, where the patient has 
taken my advice, I have been very much disappointed to have the 
doctor tell them, “ You have nothing of the kind,’ without ever 
making what it would seem to me a proper investigation of the 
matter, such as an analysis of the urine or a proper inquiry into 
the condition of the patient; and I have wondered if there was not 
some way in which such things could be ventilated and discussed, 
so that the two professions could work harmoniously together. 
The question has occurred to me whether it would be advisable 
that we should take up a course of study in dentistry which would 
include the analysis of urine,—I think such special instruction is 
given in some of the schools,—and we would then be more posi- 
tive as to the best thing to be done for the patient. I merely 
mention those things in the hope that it will bring forth a discus- 
sion as to whether it would be advisable to send patients to a 
physician to have an examination made to detect any systemic dif- 
ficulty, and whether we feel they would make a proper examina- 
tion, or whether it would be advisable to sacrifice a little of our 
time for the purpose of equipping ourselves with a knowledge 
sufficient to make the examination. 

President Smith—I1 would simply say, in answer to Dr. Bradley, 
that the examination of the urine, which is included in the instruc- 
tion under the head of medical chemistry, is taught in the Dental 
Department of Harvard University. 

Dr. Bradley—Thank you; I am glad to hear that it is. Of 
course, the matter of prescribing for such affections as I have 
mentioned comes entirely outside of our province. I do not pre- 
sume to say that the dentist should take it 6n himself to give 
prescriptions in such cases, because in many instances the difficulty 
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requires the assistance of physician and dentist, and we two should 
go hand in hand in the treatment of disease. 

President Smith—One of our members has made investigations 
in therapeutics in a different school from the one which some of us 
adopt, and claims success. I do not know whether to present him 
to you to-night as from Chicago, or Cambridge, or Boston, but I 
know you would all like to hear from Dr. Taft. 

Dr. C. H. Taft.—I want to add my word of appreciation of Dr. 
Greenleaf’s paper. I must confess that in my experience and prac- 
tice of dentistry within the last eight years, and more especially 
within the last three or four years, since I have begun to bring the 
application of therapeutics and a better knowledge of the materia 
medica into my practice for the treatment of cases, where I was 
wholly at sea with such kind of local treatment as I had been 
taught in the school, that I have questioned very seriously whether 
the dentist who makes a special study of therapeutics, and gives 
the results of such study subsequently to the profession, receives 
the support which it would seem that he should receive. I have 
been working in the field of therapeutics for some time past, putting 
a great deal of study for the benefit of my patients and for the pur- 
pose of giving to the profession the results of my observations and 
investigations, and I must frankly say that I do not think I have 
at all times received the encouragement from the profession to 
continue such study that I naturally feel I ought to have had. 
However, that counts for but very little, for I know that my 
patients have received the benefit of my work. I was glad to hear 
Dr. Briggs take the ground which he did in opening the discussion 
of Professor Greenleaf’s paper, for it calls to mind the fact that 
about a year ago he read a paper before the Harvard Odontological 
Society, under the title of “The Dentist as a Prescriber of Drugs.” 
I was in practice in Chicago at the time, and I remember with 
what interest I read the paper and the discussion upon it. Dr, 
Briggs took the ground that I was leading the profession into 
rather dangerous territory ; that I was drawing them out of their 
legitimate field of work in encouraging the prescribing of drugs 
systemically for the treatment of any lesion that we might be 
called upon as specialists to treat where all other efforts had failed. 
But I am glad to see to-night that he has taken a little more 
liberal ground. If we are to give any special attention to the 
materia medica as it is taught in the dental schools, we must ask 
ourselves the question, What is the use of teaching the materia 
medica, if it is not to give the student a good general knowledge 
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of drugs, and to teach him how to intelligently prescribe such 
drugs whenever he deems it advisable? For instance, if we con- 
sider it advisable to give a medicine for the treatment and cure of 
an alveolar abscess, or for the relief of a toothache, we should 
know the reason why we give it, and it only comes from a patient 
study of the action of the drug and the laws which govern it. That 
is why we cannot make use of any one drug as a specific for the 
treatment of toothache, and say, when prescribing it, “I know this 
medicine is going to cure this toothache, because some one else has 
used it and it proved effectual ;” and why not? Because, very likely 
in nine cases out of ten it will not be homeopathic to the case, and 
it is for this reason that there never can be any specific for tooth- 
ache or for anything else. I do not mean to say, gentlemen, that I 
have always been successful in the giving of drugs in my practice, 
in all the cases in which I have felt called upon to prescribe, but I 
do often have patients and such conditions to treat where, without 
the aid of medicine, I simply cannot do anything for them. In 
such cases, following out Dr. Briggs’s advice as given a year ago, 
we would advise the patient to go home and look well to his diet, 
and pay special attention to the laws of hygiene. That is all very 
well so far as it goes, but when a patient comes to you suffering 
with a violent toothache, and you are powerless to relieve it by 
mere mechanical or surgical methods, then is the time when you 
require a knowledge that is something more than mechanical, or 
you will be obliged to send the patient to a physician or somebody 
else who can relieve him. 

It was only by having such cases in my practice that I was first 
led to take up a closer study of the materia medica, and I began by 
taking one drug at a time, studying its properties and noting care- 
fully its effects. As most of you here know, I take the ground that 
the homeopathic way of prescribing is the only truly scientific one. 
Dr. Briggs was just saying to me while at dinner, ‘“ How do you 
explain the action of the drug? How do you know that such a 
power of the drug does the work?’ That question does not in- 
terest me so much as does the fact of seeing the drug which is 
given produce relief that is almost or quite instantaneous; that is 
the thing which we are most interested in. It is not the question 
of the potency of the drug or its method of action. For instance, 
mercurius is a very valuable medicine, to be given not only for 
certain forms of abscess, but for certain kinds of toothache. 

Now, in a toothache where mercurius is homeopathic to the 
case, no matter what potency is given, whether it be in the high 
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or in the very low form, it will do good work. You may have 
another kind of toothache where mercurius will not have the 
slightest effect in relieving or stopping it, and why not? Simply 
because it is not homeopathic to the case. It is only by studying 
the properties and action of each drug and comparing them with 
the properties and action of other drugs, as for instance, comparing 
mercurius with bryonia or hepar, sulphur or aconite, or any other 
drug, which really enables us to apply a knowledge of materia 
medica intelligently and accurately. And it is only in so far as we 
are able to differentiate the properties and action of different drugs 
that they will be of any assistance to us where all other means and 
methods fail. 

Dr. Williams.—I had an idea that some dependence was placed 
on the shaking or vibrating which increased the “potency” so called. 
Is not that a part of it? I would like to ask Dr. Taft if he can tell 
me if there is any influence of the vibratory action in producing 
the potency, and if so, if he can explain in what way it effects the 
drug? 

Dr. Taft—That, I am very sure, is a matter of experience 
among different homeopathic physicians. Very many of what are 
known as the Hahnemannians or strict homcopaths feel that it is 
better not to shake the solution even when the bottle in which it is 
contained gets nearly empty. For instance, when they are using 
a drug and the vial is nearly empty, they add the proper amount 
of sugar of milk to that bottle and find the power or force of the 
medicine which is still in the bottle is sufficient to permeate the 
whole, and the medicine has the same curative power as it would 
have if the solution were to be shaken up. But this is a matter of 
individual practice and experience among physicians. However, 
this is foreign to the subject of the paper, Mr. President, and I 
hope to hear the paper itself discussed. 

Dr. Briggs.—I was sorry that I was called out as Dr. Taft was 
speaking, and therefore do not know just what to say in reply. 

When I advocate dental students understanding thoroughly the 
principles that underlie the action of all medicines on the system 
in health and disease, it is to enable them to practise better their 
specialty and not to practise general medicine, and I have taken 
the point, as I did in that paper, that in all things that pertain 
strictly to his specialty he should know what to do and why he 
does it. But when it comes to the practice of general medicine, it 
seems to me that no specialist can undertake the general treatment 
of patients who require his services in a special direction ; that the 
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value of his knowledge is more in the timely reference of his patient 
to the physician than for the purpose of prescribing himself. My 
point is not by any means to make a medical practitioner of the 
dentist, but to insist that as a specialist he should understand the 
underlying principles of medicine. 

Dr. Taft—I simply take the ground, Mr. President, that a den- 
tist should never go outside of what he feels is his legitimate field 
in the prescribing of any drug; and in the treatment of such cases 
as Dr. Bradley has referred to I think that many of them do come 
entirely within our province for treatment with the ordinary dental 
therapeutic agents at our command. I believe that ina great many 
instances where the dentist is an M.D., for example, and one who 
has a sufficient knowledge of how to diagnose cases, that such a 
man has a perfect right to administer remedies systemically to 
patients upon whom he is operating. But whenever cases arise 
where the dentist feels that it is unnecessary to understand well the 
constitutional condition of his patient before prescribing, he had 
better in all cases turn his patient over to the physician. I have 
often wished, while doing what I could for the patient from a dental 
stand-point, that I had the knowledge to prescribe such remedies as 
would cure certain conditions often found in the oral cavity, as 
pyorrhea alveolaris, for instance, but I have never attempted to 
treat the patient systemically, for I believe that in such cases I 
would be going outside of our legitimate field. 

Dr. Williams.—Speaking of being an “M.D.,” one would think 
that by the affix of a certain title you have the possession of cer- 
tain qualities, just as the stamp on a coin indicates its value. What 
difference would it make if a man had a knowledge of principles 
whether his title was M.D., D.M.D., or D.D.S.? Would not a thor- 
ough knowledge of principles as Dr. Taft has advocated be more 
important than the name by which that knowledge is called ? 

Dr. Taft-—Of what value is knowledge of any kind to a man 
if he cannot make a practical use of it? When we are taught any 
one thing in our specialty, it is with the expectation that we shall 
make some practical use of it. Of course, our patients in coming 
to us do not expect that we are going to take any chances or do 
anything which would place their lives or health in jeopardy, but 
when we feel that we are working and practising intelligently in 
the field of therapeutics, then I claim that we have not only a per- 
fect right, but that it is our duty so to do. 

President Smith—If the members have nothing further to say, 
I will call upon Professor Greenleaf to close the discussion. 
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Professor Greenleaf—Gentlemen, I wish to thank you for your 
attention. It was quite a question what kind of a paper to present 
to you in response to the invitation of your Executive Committee. 
This very subject could have been subdivided and a paper written 
on almost any of its special topics, but it seemed to me that it 
would be more useful to take it from this broader point of view, 
and I am very glad to see that you so earnestly approve of the 
inculeation of a sound knowledge of the principles underlying your 
specialty, although some may lead more directly in their application 
to other fields of thought. I will not review the discussion in 
detail, but I wish to say to Dr. Bradley regarding the question of 
counteracting the presence of uric acid or anything of that sort in 
the blood. 

I intended to express the idea in my paper that a study of the 
principles underlying such a condition and its treatment was of 
value to the dentist not for purpose of treatment, but to aid him 
in recognizing the presence of such a disordered state even if not 
exactly diagnosing it, and in knowing whether or not it affected 
the existing dental disease, also as a guide as to whether it was best 
to refer the patient to a physician. 

Regarding Dr. Bradley’s other point,—viz., his not liking to have 
patients, whom he has referred to a physician, returned with the 
answer, “ Nothing is the matter,” when it is obvious to him that 
there is,—I can see that sometimes this way may prove a somewhat 
delicate question, as patients sometimes show so little care in the 
selection of their thedical advisers. Unfortunately there “are 
empirics” and “make-believes” in medicine to-day and doubtless 
many patients are in their hands. Nevertheless, there are plenty 
of thoroughly-trained, able physicians whose answer as to “ what 
is the matter” could be depended on. A safe rule for a patient or 
dentist to be guided by is to take the same pains in their selection 
that life insurance companies and medical schools take in selecting 
the physicians to answer their questions. 

There is one other point that I wish to notice. It is too late 
and the subject is too extensive to discuss it with any detail, but I 
think it is fitting to make a very concise answer to certain of the 
questions brought forward by Dr. Taft, relating to the value of 
what he has called homeopathic therapeutics. 

You have seen how a drug is studied by a scientific physician, 
and from his investigations we learn that large doses produce toxic 
effects; that the administration of certain doses—for instance, one- 
sixtieth of a grain of strychnia—produces certain effects which 
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we call therapeutic; that a single dose of a smaller amount may 
produce an effect for a short time; but as the dose grows smaller 
no appreciable effects on the system are produced. These are not 
matters of guesswork ; they are not matters of “belief;” they are 
matters of actual test and experiment as exact as anything that 
has been proved in the chemical laboratory. It would seem useless 
to pursue the discussion beyond this point, but it is entered into so 
honestly and earnestly at times that we sometimes feel it necessary 
to do so. 

Much smaller doses of that very medicine, strychnia (under the 
name nux vomica, of which strychnia is an alkaloid), have been 
given with the “belief” that certain results have followed from 
them, and many believe, as Dr. Taft has said, that the more nearly 
infinitesimal the dose the better the results. One of the most 
prominent men in this so-called “school of medicine” has shown the 
fallacy, in his own words, of this belief in the high potencies, at 
least as regards triturations, after having pinned his faith on their 
great strength and prescribed them for years. He took some 
powered medicine, divided it into ten parcels, and to each one of 
those parcels added sugar of milk. He then subdivided each one 
of these into ten parts and added sugar of milk to them, and so on, 
until presently he had a degree of subdivision representing, as I 
call it, one-one-thousandth of the original strength ; he now brought 
his microscope to bear on the powders, and with what result? In 
the first few packages he found traces of the drug, the next few 
parcels of the powder were found not to contain any traces of the 
drug whatever, and so on throughout his examination. Some 
parcels contained the drug and some did not, though he had 
hitherto been prescribing his powders considering that all had 
been very potent. He very honestly published his results, and 
from that time relinquished his faith in such “high potencies.” 

It is obvious that the “beliefs” of a character permitting such 
radical fallacies do not permit of serious scientific discussion, and 
while I might be willing privately to demonstrate their mistakes to 
any one honestly entertaining such views, it does not seem to me 
necessary or wise to publicly discuss them. Certainly it is not 
included in the scope of the paper which I have had the honor of 
presenting to you this evening. 
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THE regular monthly meeting of the American Academy of 
Dental Science was held at Young’s Hotel, Wednesday evening, 
November 7, at six o'clock, President Smith in the chair. 

The paper for the evening was read by Rev. Nathan E. Wood, 
D.D., of Boston. Subject, “Specialism.” 


SPECIALISM. 
BY REV. NATHAN E. WOOD, D.D., BOSTON, MASS. 


Mr. PRESIDENT AND GENTLEMEN,—I once had a deacon, a good 
man, who not a little amused his pastor by explaining in a confer- 
ence meeting how greatly he enjoyed the pastor’s preaching. He 
sat in his pew Sunday after Sunday, he said, and the pastor's ser- 
mons made the cold shivers run up and down his back. You will 
see at once that there is wide room for conjecture as to just what 
was his meaning. “Cold shivers up and down the back” would not 
at first thought seem to be an altogether pleasant Sunday recrea- 
tion, yet the deacon seemed to enjoy it. His remark had such 
openness, and offered such scope for the imagination, that it was 
really delicious, and is a cherished recollection to that pastor even 
to this day. 

I am proud to confess to you that dentists have given me a 
similar sensation more than once. Indeed, there are few persons 
whom I have known who have so great ability as dentists in 
making the shivers run up and down one’s back; and they always 
have such an easy way of paralyzing one’s vocabulary on those 
occasions that one can neither “talk back” nor describe one’s feel- 
ings. It will be an easy sum in arithmetic to work,—viz., if one 
dentist can so affect me, what must be my feeling to be face to 
face with forty ? 


The times in which we live and are actors are peculiar, and in 
that respect are like all other times in which men have lived. A 
generation of animal life in the air, in the sea, or on the land may 
come and go and be differentiated in no way from what precedes 
or what follows. The characteristics, so far as science can dis- 
cover, may be undeviatingly alike. But no generation of men has 
been characteristically like any other. Each generation leaves its 
own diverse record of character, deeds, and results, and each age 
differs from every other in the long procession of human history. 
Our age characteristics are clearly enough defined. They need 
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sober study and understanding by every man who desires to live 
efficiently. One ought to know the general drift of things around 
him, and somewhat also of the minor currents and eddies. Doubt- 
less some men will live efficiently without having any very clear 
knowledge of their own times. But I fancy that even such men 
distinguish, by means of an indefinite mental sensitiveness, some- 
thing of what is passing about them. They guide themselves 
instinctively by this undefined, unclassified, and I might almost say 
clandestine information which is thus filtered in upon them by a 
kindly providence. Nature always seems especially forbearing and 
tender towards the improvident ; nevertheless, clearsightedness and 
provident effort are more certain to furnish a coat to one’s back as 
well as guiding to a true life. This century, which is now almost 
closed, will be labelled among all the centuries as the wealth-getter. 
In this particular it stands pre-eminent and unrivalled. Its ener- 
gies have been turned first of all to the exploration and the map- 
ping out of the hitherto unknown areas of the earth’s surface. In 
this direction there is very little more possible of accomplishment. 
A few more ice-fields, icebergs, and barren coasts remain yet to be 
compassed. There are a few more polar bears whose acquaintance 
has not yet been made, and a few more Esquimaux to be brought 
into the camp of those who are curious about such matters. But 
practically, the earth’s surface is now known. The century has 
bent itself also with almost superhuman energy to the mastering 
of material resources. Almost all the development and discoveries 
of the modern sciences have been made to contribute towards the 
increase of wealth. The problems of wealth have absorbed the 
thought of the age. The world has never before known such an 
era of invention; but invention has been transmuted always into 
terms of material gain. 

The relations of peoples and nations to each other are finally 
adjusted upon terms of commercial advantage. The cabinets of the 
world study the tables of interest, rates of discount, and the profits 
of investments, and then decide upon what is best to be done or 
not to be done. Statesmanship stands behind a pair of gold scales, 
and a pennyweight decides the fate of nations. The steamship 
and the railway-train are the foci upon which the ellipse of the 
century is circumscribed. All life seems to be drawn to the scale of 
good bargains and rapid accumulations of property. Even the 
problems of society and the social order are studied almost wholly 
with a view either to profit and loss or to the amelioration of physi- 
Materialism is lord of the hour. The enormous 
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increase of wealth has opened the problem of its equitable distri- 
bution. Socialistic theories innumerable are in the air with downy 
wings, like thistle seeds, ready to alight and grow in any open 
piece of soil. These two problems have overshadowed all others in 
our age,—viz., how to increase wealth, and how to maintain an equal 
distribution. The conspicuous name of the one is commerce, and 
of the other, is Socialism; but both of them have to do almost 
exclusively with the material side of life. 

I do not forget the mighty intellectual achievements of our 
century, nor the repeated conquests at home and abroad of the 
Christian religion. I do not forget the extraordinary enfranchise- 
ment of some of the down-trodden classes of society. Nevertheless, 
it seems to me that the words which most completely summarize, 
and therefore will label the century in history, are “ wealth-getting.” 

A curious illustration of this overmastering passion for material- 
ism is shown in the history of the doctrine of modern evolution. 
It began its work with physical organisms. Its investigations 
were in the unfoldings of physical life. Its steps were from proto- 
zoa to the body of man. It has eagerly thrust its researches into 
almost every phase of material organisms. It has been immensely 
active in study of the earth’s crust and history, and of organic 
material forms. But it has only just fairly awaked to the study of 
the higher life in man. It has seemed almost as if evolution recog- 
nized no higher life than the concourse of physical atoms called the 
human body. It seemed bent on dethroning both heart and intel- 
lect in man, or rather, perhaps, of wholly ignoring their existence. 
Indeed, whichever way one looks to watch the intenser activities 
of our time, one sees that the main convergence of them is upon 
material things. 

Political economy is one of our newer and rapidly-developing 
sciences. It is peculiarly popular. It would seem that it ought to 
be broad enough to cover the whole body politic, the complete “ pol- 
iteia,’ but one finds that it concerns itself, even on the sociological 
side, chiefly with wealth. The laws, the protection, the increase 
and the distribution of wealth are the chapters of its study. The 
State would appear to exist as an organized system only for the 
protection of property. Legislation is chiefly concerned about 
property. Under our beneficent system, a man steals a handker- 
chief from your overcoat pocket, or a loaf of bread from a baker's 
cart, and he is straightway thrust into prison. He debauches body 
and soul by whiskey sold over a counter, or by foul literature in 
clandestine print or upon the “bill boards;’ he appeals to the 
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most debasing passions, and cultivates the ruin of that which is 
noblest in us, and the State rises up with all its legal and police 
majesty to protect him. We make him an alderman, or justice of the 
peace, or Congressman. The goddess of liberty comes down from 
the dome of the State House and holds her egis before him, so that 
virtue, morality, and religion may be unable to smite and manacle 
him. Faneuil Halls ring with speeches about personal liberty and 
a bill of rights. In a word, touch property, and a prison yawns to 
receive you. Lay hands on the noblest thing which is in man and 
drag it down to destruction, and your reward is the applause and 
the votes of your fellow-citizens. If a fire starts in a warehouse 
in Boston, the whole fire department will turn out and work un- 
weariedly to put out the blaze. The city is absorbed with interest 
in checking the conflagration. Saloons, gambling dens, bawdy 
houses, presses reeking with impure literature, haunts of crime, 
shameless indecency upon bill-boards, traffic in the bodies and souls 
of the young, poison the atmosphere so that virtue and character 
wither and die. The foul contagion strikes members of households 
here and there over the whole city, and yet the city sleeps quietly 
and in peace. 

Is it not a fair inference to say that the age regards wealth as 
a more valuable product than life? This overwhelming preposses- 
sion in favor of property has developed another strange condition, 
which, perhaps, I can bring before you by illustration better than 
by abstract statement. The factory has grown to its present great 
proportions around the idea of the division of labor. In a wagon- 
factory you may see one man who does nothing for ten long hours 
every day but take spokes from a pile and hold them under a trip- 
hammer, which at a single stroke drives them into the hub. 
Another man guides the machinery chisel which makes mortices in 
the felloes; and another, a painter, does nothing except stripe the 
side boards of lumber-wagons. So through all the endless subdivi- 
sions of labor you will see men engaged in the minutest kinds of 
tasks. If factories are to go much farther along this line, micro- 
scopes will be needed by every artisan so that he may be able to 
find his own special work. The tendency of modern wealth- 
getting has been so rapid towards the minutest subdivision of toil 
that we have scarcely as yet had time to realize the effect on society 
at large. Labor becomes more skilled when directed within narrow 
limits. Articles of manufacture can be produced more cheaply and 
the profit of sale be made larger by this method. More perfect 
work is done, and our material comforts are largely increased. 
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There can be no question but that this tendency has added greatly 
to the increment of wealth. Combinations of capital and subdivi- 
sions of labor are the two hands which have builded the temple of 
modern commercial prosperity. The economist points triumphantly 
to this result, and all his theories seem justified. And he is justi- 
fied, if wealth-getting is all that there is in life worth living for. 
His conclusions are true, if the chief end of man is the hoarding of 
material gains. But the preacher may be pardoned, if he insist- 
ently inquires what will be the result of all this upon a man’s 
higher life? What must be the effect upon the man himself, of 
these narrowed tasks upon which he is compelled to spend his time 
and strength? What mental habit will be begotten? What range 
of outlook will become fixed? Will he become near-sighted or far- 
sighted in regard to the great facts and truths of the higher life? 
Must the necessities of wealth-getting be so constraining of his 
attention that he will think of nothing but the work of his hands? 
Specialism in manual labor is good, doubtless, in so far as increase 
of wealth is concerned. But the artisan’s mental horizon will be- 
come adjusted finally to the very small area of his own special task. 
Heaven becomes a mill where the machinery goes without a hitch, 
and hell a mill where the machinery is all awry. Thought is 
limited in scope to a wheel-spoke, or the polishing of a pin-head, or 
the filing of an amalgam. Life is bounded by the six walls of a 
shop or a store, and conscience becomes only a response automati- 
cally to the approval or disapproval of an overseer. The highest 
good to be reached is to become the most skilful possible machine 
for the production of the most perfect possible material product. 
The two powerful tendencies of modern times are clearly against 
the development, the enrichment, and the ennoblement of what are 
to me the great elements in human life. Political economy, on the 
one hand, urges subdivision of labor as the true road to increase of 
wealth, and specialism in toil asa supreme law. This tends to 
make of men merely skilful machines. It treats them as material 
beings. Socialism, on the other hand, preaches the solidarity of 
the race in such a theory as destroys individualism. The indi- 
vidual is nothing. The social order is everything. The levelling 
of individuals is to proceed until uniformity of human beings shall 
take the place of diversity, and the dead level of a society robbed 
of its loftiest elements is reached. Between these millstones of 
wealth-getting and socialism men are to be crushed, if it is possible 
to crush them. They will destroy what is nobly characteristic and 
best in the individual human units which compose society. Both 
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of them look at life as if it were only physical, and as if a material 
well-being wholly measured what are really measureless heights, 
depths, and areas of a man’s life. 

Gentlemen, a man’s life ought to be larger than any work which 
he does. Work and life ought not to be commensurate terms on 
any true theory of life. My protest against specialism in labor is 
that it seeks to reduce work and life to the same terms, levels, and 
measurements. It is idle to complain of the meagreness and nar- 
rowness of the lives of workingmen, so long as society crowds 
them down into the narrow compass of their specialty and bids 
them live there. Health of the larger sort does not flourish under 
ground. Is it acompliment or not when you meet any man who 
has a specialized task and instinctively begin to converse with him 
upon topics which belong to his own work alone? Do you not in 
effect imply that the man knows nothing except in his own line 
of work? His life is shut up within his shop. I will talk to him 
of what he understands. His knowledge and measurements of life 
are shop-marked, and therefore I will confine myself to ideas which 
are shop-marked. You talk down to his comprehension. You 
pass over the counter of exchange of ideas only such coin of con- 
versation as has his shop-stamp upon it, and has been specially 
minted for his narrow and poverty-stricken use. The same grave 
charge lies against professional work in almost all its departments. 
One dentist no longer attempts to cover the whole range of dental 
science. One man extracts teeth, another makes them; one man 
fills cavities, another prepares plates. Indeed, the subdivisions of 
labor have already grown very numerous. Doubtless dentistry 
profits by this method. Better work is done. Greater profits are 
gained. Scientific treatment is assured. The physical comfort of 
mankind is increased. Probably the increment of wealth percep- 
tibly enlarges. But the interrogation point still calls for an answer 
to the question, What is the effect on the dentist himself of this 
continued narrowing of his calling? Is it to be followed by a nar- 
rowing range of mental and spiritual vision? Is the horizon of a 
doctor of dental surgery to be made coterminous with a dental 
cavity? Is life to have only the boundaries of the alveolar process, 
or to be merely a series of alveolations? These seem very simple 
questions, but they need very sober answers. Specialism in medi- 
cine has proceeded so far as to raise the question what we who are 
practised upon are todo. Wearesick. We send for a physician. 
He is a specialist in gout. He discovers no gout about us, and 
therefore can do nothing for us. We send in haste for another 
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physician. He is familiar with colic only. He finds no trace of 
colic in us, and is powerless to help us. Another physician comes 
and examines us for symptoms of jaundice, but finds the skin clear 
and liver active. Another comes and pokes our jaws to discover 
signs of mumps. He knows only mumps. At last one comes who 
recognizes that we have a fever. Ab, what endless possibilities in 
medical science does a fever open! But who can tell us what pro- 
duced the fever? Heaven help us, else we may perish before the 
right specialist is hit upon to give us relief! Fortunate, indeed, 
shall we be if we can diagnose our own ailments so as to call the 
required specialist in time! Where is specialism toend? Is the 
whole mental attitude and poise of a professional man to become 
adjusted to his own special calling? The highest truths and the 
noblest interests of mankind have never yet been measured by the 
tape-measure of a profession or weighed in the scales of a specialist. 
The scalpel has not yet uncovered a thought, nor dissected a soul. 
The whole trend of specialism for which our century has become 
so justly famous is towards a narrowing measurement of life, and 
towards a microscopic study of human relations and destiny. The 
microscope has been and is a valuable servant. It has opened a 
marvellous realm of knowledge, and has become the beneficent 
auxiliary of science. It has become the close and powerful ally 
of all those professions which minister to the physical life of man. 
But the microscope will never enable a man to see the stars, and 
you have left off from life its dome and its climax if you do not see 
the stars. Professional work is of necessity largely microscopic 
work, and the mental chapters in the autobiography of a profes- 
sional man are too often only the consecutive chapters in a work 
on microscopy. It is our modern method which is largely respon- 
sible for this unnatural rivalry between a man’s professional work 
and a man’s greater life. They ought to be in loving wedlock. 
Each ought to minister to the enrichment and ennoblement of the 
other. But alas! too frequently they are declared enemies, and 
the profession vanquishes the life and is all unconscious of what a 
gruesome victory it has won. A profession is, after all, only the 
coat which we are compelled to wear for the sake of temporary 
comfort and conventional decency. It will become threadbare and 
be flung away after a while. Is not the great Teacher’s query 
always pertinent, “Is not the life more than meat, and the body 
than raiment?’ What is the chief end of man? The modern 
catechism answers very promptly, “To gain a livelihood and hold on 
to it as long as possible.” I take the old catechism by preference. 
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I like its answer better,—“ To glorify God and to enjoy Him for- 
ever.” But successful specialism is fascinating, and withal, it must 
be confessed, useful. Moreover, it is an exceedingly jealous mas- 
ter, and insists that a man shall give to it all that he has. The 
tremendous competitions of modern life emphasize this demand. 
The beguilements both of fame and of property-getting are always 
about us. It is not strange that most men should finally succumb 
to so great allurements. The idols of wealth are niched in every 
street and in every market-place. We are always getting upon 
our knees, with hats off, before this shrine to worship, and oftener 
than not our knees are in the mud. Yet, after all, the most of 
wealth is only mud, coined and put in circulation. The mental 
habits of specialism are in utmost danger not only of a contractile 
narrowness, but also of a gross and absorbing materialism. They 
will transmute nobler things into their own forms. Emerson says 
“that Lord Coke, ‘the great English jurist,’ valued Chaucer highly 
because the Canon Teman’s Tale illustrated the statute fifth, Henry 
IV., chapter fourth, against alchemy, and that the physician Sanc- 
torius spent his life in a pair of scales, weighing his food.” Now, 
all this is good professionalism, but bad life. 

The higher education is tending to fall into the same drift. 
Courses of study are made elective, and young men make their 
choices along the line of a future calling. The Humanities, which 
broaden and fructify the mental life; Ethics, which would make 
the moral life virile and the conscience sagacious ; Religion, which 
would open the windows of the soul Godward and manward; all 
these are passed by, and what are called practical studies (heaven 
save the mark!) are pursued with a perverted avidity. They are 
the bread-and-butter studies. The majority of men would greatly 
prefer to starve their minds rather than their bodies. Give us, they 
cry, a good steaming dinner in eight courses every day in the year, 
and plenty of other meals to match it. But “nota wave of trouble 
rolls across their peaceful breast” if they haven’t had a new idea, 
or read a new book, or had asolitary stir of intellectual and spiritual 
life towards the noblest things in a twelvemonth. An expanding 
paunch and a contracting brain are the monstrous twins to which 
modern materialism has given birth. You will rightly guess that 
my protest is not against a thorough knowledge of one’s specialty. 
Mastery of details as to chemical constituents, climatic conditions, 
suitable fertilizers, judicious crops, and thorough subsoiling of one’s 
professional acre, every man ought to have; but let him not sup- 
pose that his acre is the earth. Life was meant to be drawn to 
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the scale of the universe and not to the scale of an acre, even 
though that acre will produce for him cabbage and bread. I be- 
lieve with Lowell when he says, “I had rather the college should 
turn out one of Aristotle’s four-square men capable of holding his 
own in whatever field he may be cast than a score of lopsided ones 
developed abnormally in one direction.” The danger from profes- 
sional specialism is that just such “lopsided men developed ab- 
normally” will result. A great dentist is admirable, but if he is 
produced at the expense of a great life, he is pitiful. I have only 
time to call your attention to this serious subject. Modern special- 
ism necessitates most intense rivalries and conflicts in a man’s own 
life. Unhappily, to most of us there is no conflict, because we 
quickly succumb to our profession, and its lordship over our lives 
becomes undisputed. But if a man will live a great, noble, grow- 
ing, true life, he will find himself in the fiercest sort of a conflict. 
He must with hourly insistence cultivate the mental and spiritual 
habits of the larger view of life, of the wider horizon of thought, 
and of the eternal heights and depths of a soul. The encroach- 
ments of specialism upon a man’s temper and range of thinking 
are so dangerous, the contractile power is so great, the temptations 
are so alluring and destroying, that every man should be open-eyed 
to see and avoid the danger. The habit of wide and varied reading 
in diverse sections of general literature; the curiosity of the scien- 
tific mind carried into many fields of research; the devout spirit 
bending itself with profound thoughtfulness over the facts and prob- 
lems of religion ; the set purpose always standing out in the clear 
of our vision to live a life that shall be wide and deep and high; 
and the plain acknowledgment without reservations that life is not 
to be ephemeral, but is to be interwoven with the life of God; all 
these in us will hold life in its higher levels, and faithful to its true 
goals. Goethe makes the world-spirit say to Faust, “Du gleichst 
dem Geist den du begreifst” (“Thou art like the spirit which thou 
dost understand”). 

Gentlemen, and I do not forget that the best dentists are always 
gentle-men, may your success in your chosen calling be great, but 
may that success be only a segment of the larger areas of your 
lives ! 
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THE regular monthly meeting of the American Academy of 
Dental Science was held at Young’s Hotel, Boston, Wednesday 
evening, December 5, at six o’clock, President Smith in the chair. 

The paper for the evening was read by Dr. H. F. Libby, of 
Boston. Subject, “A Method of inserting Gold Fillings with the 
Use of Hand-Burnishers.” 


A METHOD OF INSERTING GOLD FILLINGS WITH THE 
USE OF HAND-BURNISHERS, AS PRACTISED EX- 
CLUSIVELY FOR SEVENTEEN YEARS. 


BY DR. HENRY F. LIBBY, BOSTON, MASS. 


In attempting to place before you to-night an experience cover- 
ing so many years, I must necessarily begin with the earliest inci- 
dents, so that you may be familiar with all its motives and results. 

Twenty-one years ago, Dr. W. H. Atkinson, of New York City, 
visited the Harvard Dental Infirmary for the express purpose of 
instructing the students upon the use of the hand-mallet for filling 
teeth with gold, and endeavored to prove that this method was the 


best for preserving them. 

A few weeks later, Dr. T. D. Shumway, of Plymouth, Massachu- 
setts, was introduced to give a clinic before the students of the same 
class, with an original method of using ivory points for “ packing 
gold fillings,” and claimed that this would give the best results in 
saving teeth. 

At this early period of my chosen profession I stood face to face 
with two extreme advocates, involving great principles. Therefore 
I concluded to visit Professor Thomas H. Chandler, of Boston, 
then instructor at the school, to see if he could not throw some 
light upon this mystery. I found him in a dilemma concerning 
these theories, but kind and glad to direct me to an apparently 
safe method to pursue. He advised me to purchase the Varney 
set of pluggers, and to use hand-pressure with cohesive gold; still, 
he considered the automatic mallet safe in experienced hands. 
After this interview I abandoned all thought of adopting Dr. 
Atkinson’s opiniuns, and experimented upon infirmary patients 
with ivory points that I made myself, copying as near as possible 
Dr, Shumway’s, but introducing more delicate points to reach 
small and difficult cavities that we are constantly called upon to 
treat. 
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Here was where I lost all hope of Dr. Shumway’s method be- 
coming practical. The pressure required to condense the gold 
properly would break the point, and for contouring, the delicacy 
of the edge-strength of the instrument could not be relied upon, 
and I gave up its use altogether. 

However, gentlemen, personally I give Dr. Shumway the 
greatest credit for the suggestion that gold can be manipulated 
without the use of serrated points, although he asserts that 
gold cannot be burnished with ivory points. To quote his own 
words from a paper on ivory points, read before the Massachusetts 
Dental Society, February, 1872,— 

“Tvory points are not pluggers, but are designed for packing 
gold; they are not burnishers, for gold cannot be burnished with 
ivory ; no instrument can be constructed that will admit of direct 
application in all sorts of cavities. A smooth-faced plugger, be it 
ever so carefully formed, if it be made of steel, will slip under the 
force necessary to consolidate gold-foil. A burnished surface is not 
favorable to aggregation.” 

Please pardon me for occupying so much time with these quota- 
tions, but I would like to have it understood in what attitude I stand 
with regard to Dr. Shumway’s method. 

I am here to give the results of twenty-one years’ experimental 
work, seventeen of which have been devoted to burnishing one 
piece of gold upon another with steel instruments until a filling is 
matured. 

I was deeply impressed with the opinions of Drs. Shumway 
and Chandler, notwithstanding all the professors of the school at 
that time advocated the use of the automatic mallet. The next 
four years I experimented studiously with hand-pressure, using 
Varney points and the automatic mallet. During that period I 
found a decided preference in hand-pressure. 

Now I will show you upon the screen the instruments used 
during these years, and you will discover in these series of slides 
that the fundamental principle of success lies with the instruments. 

In this set of Varney’s pluggers (Fig. 1) the two most favorite 
points were this long and rather delicate obtuse foot-plugger, and 
its companion, a shorter foot-plugger. These I could manipulate 
with greater freedom in the incisors and cuspids than other 
shapes, using the back of the points as well as the face. 

It was perfectly surprising how attached I became to this pair 
of points, and probably should have been operating with them 
to-day had I not discovered their incapacity to do better work. 
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Possibly this feeling of sentiment arose from the fact that the 
rapidly-increasing confidence in the burnishing process began with 
these instruments. 


It came about in this way: the slight serrations becoming worn 
by constant use, I found the gold during the packing process 
showed a burnished appearance, yet cohered perfectly by passing 
the instrument across the filling with an upward and downward 
stroke as the case required. This occurred during the latter part 
of the first four years of my practice. 

The flat burnisher, commonly used after the filling is completed, 
followed these instruments. Here was the beginning of this method 
which gave me such anxiety that I shall never forget its burden. 

Yet how beautiful was the relief when my patients’ annual and 
semiannual visits rewarded me with few failures. Where were these 
failures ? at the cervical borders, and why? because the instruments 
were ill-adapted to reach this most vital spot. 

The angles of the points were not compatible with the form of 
the cavity. The handles were too delicate to be held with sufficient 
strength for condensing the gold properly. Hence, the impact was 
not perfect. Did the gold cleave or not cohere? No! why, then, 
these failures ? 

I was convinced that they were due to the instruments ; therefore 
I purchased the Harvard set, which you now see (Fig. 2). Then I 
began the use of the corkscrew form of points for burnishing, which 
has proved the greatest blessing to the patients’ comfort and personal 
gratification. 

These are the forms that were chosen to perform the work of 
the next five years. I immediately began to improve upon the 
fillings of the incisors and cuspids after these instruments were 
introduced, which was evidence to my mind that the corkscrew 
form was an advance in these particular cavities. Now failures 
appeared at the cervical walls of the bicuspids and molars; the 
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same unfortunate conditions existed here as with the Varney 
points,—the inadequateness of the instruments to reach the deep 


distal and mesial cavities of these last-named teeth; also the same 
difficulties appeared regarding the handles. I felt the necessity of 
getting more purchase near the point, and therefore the idea came 
to me of short-shanked instruments. It was then I began to make 
patterns of instruments and shape of handles as my experience 
seemed to demand. 

The following (Fig. 3) will show how crude and clumsy was my 


first design. 
Fi. 3. 


The handles of steel were needlessly heavy, and tapered at an 
inconvenient place, yet they were an improvement upon the Har- 
vard set. I operated with these for the next four years, using the 
obtuse, round points for packing soft foil at the base of the cavities 
of bicuspids and molars, and completing the fillings by burnishing 
with a longer pair of corkscrew points, designed by Dr. E. E. Hop- 
kins, of Boston. 

With these points I was able to reach any desired depin, and 
contoured with these two flat obtuse burnishers. Now I have had 
an experience of nine years with this method. My success was 
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established as far as cohesion of gold by burnishing was concerned, 
even under the difficulties that pursued me with imperfect instru- 
ments. However, I could not get close enough to my working 
point, even with this set, without great fatigue to my hand, and I 
saw the necessity of larger handles near the points. These were 
not practical in steel, and the thought of wooden ones came to me. 
I designed these instruments, with short-shanked points, to enter 
a solid piece of metal that penetrated the handle. (Fig. 4.) 


Fia. 4, 














The matter of wooden handles and sockets is old to the profes- 
sion, my modifications simply being shortening the points and 
shaping the handles to suit my taste. 

[ will not dwell upon this set, only to say that the hexagonal 
handles were a mere fancy which I regretted after practical use: 
the corners cut my hand and hardened the cushions of my finger- 
tips. 

The most important features were the introduction of very long 
well-curved corkscrew points, varying in sizes. With the largest 
of these I was able to pack with ease and satisfaction soft foil at 
the cervical walls of molars and bicuspids. The success of arresting 
decay at this most vulnerable point with these instruments was 
assured after a test of four years, which I considered a proper 
length of time to test any gold work. 

[ had now arrived at a point where I felt the solid earth beneath 
my feet, and did not have doubtful thoughts when attempting the 
most difficult contouring, building out lost and broken corners, 
showing abraded and worn masticating surfaces, with perfect 
confidence. 

It is interesting to note that during all these years I have used 
only one manufacturer’s gold, both in soft and cohesive foils, and by 
this method was better able to determine where the failures existed. 
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I was restless with these handles, and saw that the point could 
be shortened still more to advantage. 

Before entering upon the last set of instruments I want to ex- 
press my gratitude and thanks to Mr. Frank K. Hesse, manager of 
the manufacturing department at the Codman and Shurtleff house. 
He has been untiring in his efforts to follow out my wishes, and it 
is only with the patient care of such a person that we can accom- 
plish our purpose. 

If you can be patient, I would like to go into minute detail in 
describing the last results of this complete set of thirteen instru- 
ments, which I will pass around and also show on the screen. 


Fie. 5, 
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First, you will observe that the handles are round (Fig. 5), and 
a trifle larger than any yet shown. I found during these experi- 
ments with handles that a sensitive touch, firmness in grasp, and 
accuracy in manipulation increased in proportion as I enlarged 
them. Might this not goon toa greater extent? I think not; the 
limit ceases when the cushions of the fingers can no longer vibrate 
with immediate contact with other portions of the hand. 

Wood is pleasant to hold, light, and subdues a steely vibratory 
sound both upon the teeth and cabinet; I am adopting them both 
in excavators and gold-trimmers. 

By its use we are enabled to select colors which will assist in 
quickly recognizing the points desired when they are thrown upon 
a bracket promiscuously, without tiring the eyes in searching for 
the smaller object, the point. 

The butts of the handles point out at a glance the right from the 
left; and this simple suggestion assists materially in resting the 
eyes. I have searched carefully to get the most distinct colors, and 
out of all the varieties of natural wood have only been able to 
secure nine. Those at the right are ebony, then mora, leopard, 

11 
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and coccoloba. These are in pairs. The single ones are red cedar, 
mahogany, sycamore, and white holly, the last five having the same 
shaped butt, and are caught with the eye by the color only. 

The cone-shaped ferrule that receives the point is a solid piece 
of metal; so shaped as to form a ferrule over the end of the wood, 
and the body extending for an inch and a half down the handle. 
This receives the point with a screw thread, and when turned in 
firmly never turns during the operating. 

Before entering into the particular service of each point in the 
set, I will call your attention to a mathematical principle in shaping 
cavities that follows in our line of work with few exceptions. 
Let us look at this slide a moment (Fig. 6): these cuts are selected 


Fig. 6. 


from Dr. Ottolengui’s and Dr. George Evans’s methods of forming 
cavities; in these you observe that all the cavities and their re- 
taining surfaces represent spheres or parts of spheres. This is 
true to the order of natural law for obtaining the greatest mechan- 
ical strength. 


If we should take any normal tooth and divide it into sections, 
and continue its curves, we should form spheroidal shapes. In this 
figure (7) this corkscrew point likewise forms, by following its 
peripheral curve, a sphere ; the smaller circles that you see repre- 
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sent some portion of the point curvatures. You will also observe the 
form of bur I have used exclusively in my practice: these are round. 
Here we have three corrugated forms that apply to each other with 
sympathy of adaptability that coalesce strongly and practically. 
Let me now demonstrate the method of filling this tooth. 

I will suppose that the cavity has sufficient retaining walls to 
hold a mature contour filling. At a convenient point at the cer- 
vical margin I should make a retaining groove; with a No. 1 round 
bur in this groove drill a pit for the starting-point, then fill it with 
hand-pressure until it is well out of the pit, and immediately begin 
to burnish piece after piece on its surface with the third pair of 
corkscrews; completing the entire filling with one pair of instru- 
ments only would be practical, but not necessary. 

To increase the rapidity of the operation, after I was out of the 
retaining grooves, “which this point will follow with a nicety of 
adaptation that is very gratifying,” I would complete the work with 
a flat burnisher. 

Next, Jet me fill this upper or lower second bicuspid on the distal 
surface. (Fig. 8.) I should use crystalline surface soft gold-foil, 


Fia. 8. 


Esse aa 
No. 4, cut each sheet in thirds, roll into rope form between the 
thumb and finger, making a cylinder; this I pack in each side and 
key in the centre,—a very familiar practice with you all. 

This would be condensed by the use of the same form of cork- 
screw, only two sizes larger, and deeply curved so as to reach any 
cavity in the mouth. These are used for packing soft foil, and are 
finely serrated to prevent slipping and to assist in the mechanical 
union that exists between unannealed and annealed foil. 

You will picture in your minds the soft foil covering the cervical 
wall, and reaching up far enough to protect the danger-line where 
the enamel ceases. I only use one layer of soft foil. 

I begin at once to anneal my foil, or any form of gold that is, as 
we term it, cohesive, and pack with hand-pressure along the right 
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angle at the wall protecting the pulp. I have no difficulty what- 
ever in starting my work here, and wonder at it myself. 

I have now proceeded far enough to use the second size of cork- 
screw points, and begin to burnish the gold into the under-cuts 
down upon the soft foil, which stiffens the cervical body, and the 
polishing up and over the walls of this fragile portion of enamel 
surface with a comfortable reliance that has relieved me of all 
anxiety of its becoming disintegrated during the process. I con- 
tinue with this point until I wish to begin to contour, when I would 
use a flat obtuse burnisher, the surface of which is at right angles 
with the handle, building the contour to any desired form or deli- 
cacy without having the least trepidation concerning its cleaving 
or breaking away. 

The mesial cavities are filled in like manner, except that a foot 
burnisher is used for contouring. 

The molars, bicuspids, and distal surfaces of cuspids are manipu- 
lated with these instruments. 

In leaving this part of the topic I will show the improvements 
upon the size of handles and short-shanked points, and simply say 
that I cannot recall any instance where the large handle and short 
point interfered by being in the way while operating. (Fig. 9.) 
The other accessories necessary to complete the outfit for this form 


Fie. 9. Fria. 10. 





of working will be shown in this slide. (Fig. 10.) <A doily is 
placed upon a bracket from which I pick up the gold for annealing, 
using the same burnishing point for that purpose, and the temper 
of the instrument has not suffered any loss by being used in this 
way. 

The gold here represented is No. 3 foil, rolled in rope form and 
flattened out by passing a round-handled instrument across it. This 
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is done simply to facilitate in passing it to the cavity, and does not 
diminish the cohesive quality. This flat piece is a serrating file, 
to assist in keeping a roughened point surface that is necessary for 
picking up the gold. Passing the file across the point of the in- 
strument is sufficient to make the gold adhere to it. This disk 
holds a piece of crocus paper, which is used for polishing the bur- 
nisher; occasionally it adheres to the surface of the gold. 

I have never been able to analyze this problem, and have ques- 
tioned Professor C. R. Cross, electrician at the Institute of Tech- 
nology, regarding it, and experimented along his line of thought 
without discovering any electrical disturbance. 

The next important of all the appliances is this alcohol-lamp 
(Fig. 10), which I purchased at the dental depot. The shield was 
made for me, as a broader and larger protection was required for 
the flame; the inner surface being blackened so that the flame 
could be discerned more quickly. 

I have annealed upon metallic trays with perfect safety, using 
gas, but never over a Bunsen burner. 

Upon this matter let me use the words of Professor G. V. 
Black in bis paper read before the New York Odontological 
Society. 

‘ Gold-foil possesses the power of condensing or occluding gases 
and volatile substances upon its surface. That when such gaseous 
occlusion took place the welding property was entirely destroyed. 
In view of the readiness with which gold-foil absorbs gases, the use 
ofa naked flame for annealing gold-foil is objectionable, for the reason 
that the foil is subjected to the action of the products of combustion, 
which in the case of a Bunsen burner contains, besides the usual 
water and carbonic acid gas, a greater or less amount of sulphurous 
anhydride, and should the imperfection of the combustion be in any 
way modified, acetylene and other deleterious hydrocarbons are 
produced.” He further states, “If a naked flame is used, ninety- 
five-per-cent. alcohol, with asbestos wick, is the least objection- 
able.” 

This analysis of Professor Black is practically substantiated 
by Professor Thomas Fillebrown in his work on “ Operative Den- 
tistry,”’ and he approves of annealing by the use of the alcohol 
flame. I have not discovered any objection in the use of the alco- 
hol flame, passing the gold through it or a little above, being not 
over particular in this matter; sometimes it reddens and melts at 
the extreme thin portions, but it all welds, and the work goes on 
without disconcerting me in the least. 
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There is one more important device that I use for repairing gold 
filling. (Fig. 11.) This shows a glass tube that is packed with 


f=) 


Fia. 11. 


cotton and saturated with alcohol, and when lighted the flame 
can be attenuated to any desired length, and at any angle, by the 
use of the chip-blower. 

In undertaking to repair a gold filling, and after the surfaces 
are cleansed, I flash the flame across the surface to insure perfect 
safety. However, it is not as necessary in burnished work as in 
other forms of gold work, as it is less porous. 

Now, dismissing this part of the theme, I will ask you to follow 
me through a series of experiments, taking up the various methods 
of manipulating gold, each having its admirers and advocates. On 


5S = 
this slide (Fig. 12) is shown a block of ivory three inches long, two 


Fig. 12. 


inches wide, and one-half inch thick, which is constructed in two 
sections, which are bolted firmly together at each end. In the 
centre you observe a fissure one inch long, with a depth sufficient 
to admit a pear-shaped finishing bur. Being impressed that if neces- 
sary caution were used I might arrive at some conclusion regarding 
their characteristics. 

To follow out this thought by a practical test, Dr. Thomas B. 
Hayden kindly assumed the responsibility of filling the fissure. 
My object in choosing him 1s that he was fresh from the hands of 
his instructors at the Harvard Dental School, and had not acquired 
any one method that would prejudice him. 
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In every case Dr. Hayden employed one manufacturer’s gold, 
using No. 3 cohesive foil, rolled in rope form, with sheets divided 
in thirds. He began the work at the extreme end and continued 
in a diagonal manner until it was completed. The time was care- 
fully noted, and his own good judgment dictated his procedure. 

The six methods that he took up were labelled and submitted 
to the microscopist, Mr. H. 8. Smith, who used every endeavor 
possible to produce the best results. 

Those of you who have had any experience in photo-microg- 
raphy will appreciate the difficulties that arise in trying to pro- 
cure a comparatively clear positive from an opaque, reflecting 
object, and will acknowledge, I think, that he has been able to 
show very distinctly the imperfections of our gold work. We will 





begin with the hand-mallet. In all of these slides you will discern 
light and dark patches representing the portions of the cavity that 
have been perfectly and imperfectly filled. This, I will admit, looks 
formidable, but if you comprehend the magnification being so great 
we will forgive the disclosures and the inventor of these powerful 
lenses. 





In making this bar, Dr. Hayden used a Harvard foot-plugger, 
and I an eight-ounce lead mallet. The time required for filling 





136 A Method of inserting Gold Fillings.—Libby. 


this fissure was one hour and twenty minutes; weight, twenty-one 
grains. In our next exposure of Dibble’s pneumatic mallet, we 
meet with deeper depressions, an indication of less density, yet it 
shows an interlacing of its molecular structure that is interesting. 


Time required, one hour; weight, ten grains. 


Fia. 15. 





In this we represent the work of the Snow & Lewis automatic 
mallet. Here we have avery decided improvement over the hand- 
and pneumatic mallets, the texture more homogeneous, a quality 
that we are seeking for. 

The fissures, or what is commonly called rat-holes, are less pro- 
nounced. Its contact with the surface of the cavity patchy, but 
comparatively good. Time of filling, two hours; weight, fourteen 
rains. 

The work of the Bonwill mechanical mallet now appears upon 
the screen, representing a similar appearance, not quite so badly 


oe 
Ss 


distributed in masses as the automatic, otherwise apparently very 
dense in structure. This was filled in one hour and five minutes ; 
weight, twelve grains. 

The next to fullow is the hand-pressure. We are to judge of 
its merits through the centre, as we focussed at the most desirable 
portion of the bar. 
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After what has been discovered already, we are prepared to see 
a porous structure, with pits showing that serrated instruments pro- 


duced them, and a cohesive interweaving of the lamina‘of gold. 
Time of filling, one hour and thirty-five minutes; weight, thirteen 


grains. 
Fia. 18. 


The next illustration shows the burnishing method. In this we 
have less deep cavities and pits, more fibrous in structure and a 
surface adaptability, for which we are aiming. Time of filling this 
was one hour and thirty-five minutes; weight, fifteen grains. 





The accompanying slide shows the result of my work under the 
same conditions ; it is very gratifying to witness such results as you 
see. It has a fibrous appearance, homogeneous density, and adapt- 
ability that we would expect if a plastic material were burnished 
against dense walls. 
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What have we learned by this analysis? first, that the hand- 
mallet pounded more gold into a given space than any other 
method, and yet its object of condensing against its walls was far 
from being perfect. 

In connection with this result, let me quote Dr. Ottolengui from 
his book on methods of filling teeth. These aré his words: “The 
theory was that the more gold one could crowd into a cavity the 
better the result.” He says this is not true, and states also the 
supreme demand upon any filling is “that it shall present a durable 
surface, and be in close contact with all its walls.” I am convinced 
that he has the sympathy of the fraternity in this matter. 

Of the Dibble pneumatic mallet you have already formed your 
opinions of its structure and weight. 

The automatic mallet is the universal instrument for filling teeth. 
What physical phenomena do we observe under its treatment? In 
your gold work of all descriptions you have discovered an inherent 
propensity of the metal for becoming hardened and tempered, by 
hammering or malleting. In our laboratory work we redeem the 
soft elastic quality by repeated annealing. 

Can we do this in malleting in a gold filling? Certainly not. 
Then what happens? We are constantly tempering and hard- 
ening the mass, making it more obstinate in conforming to our 
wishes, less elastic and fibrous, and less suited to our needs, as the 
slide plainly shows deep pits and grooves against its walls. Is the 
tempering and hardening a desirable feature towards perfect work ? 
To my mind it appears only for one purpose, that of giving strength, 
an acquisition not to be ignored, but to be supplanted by a more 
humane and satisfactory way. 

The references I make regarding the Bonwill mechanical mallet 
are from experienced operators. “Dr. Louis Jack refers to it as 
being rapid in movement, and that gold can be packed with great 
rapidity, and with very considerable density. The complaints of 
patients after they become accustomed to the great velocity are 
less than in most forms of effectual malieting.” 

“Dr. Ottolengui prefers it to other mechanical devices for oper- 
ating, and the comparison he makes of patients’ choice between the 
use of this and the hand-mallet is that fully ninety per cent. choose 
the Bonwill.” 

To solve the problem of hand-pressure I take great pleasure in 
referring again to Dr. Ottolengui, as I deem it a duty to those who 
are listening that an authority should be adopted that has had, as 
it appears, an unbiassed experience with all gold work. You will 
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saying “that he wand sufficiently tested it 

the following dogmatic statement: the more an the pressure 
exerted upon gold-foil, in condensing it, the less it loses its quality 
of cohesiveness, and, vice versa, the more sudden, sharp, or rapid the 
blow of the hammer, the less cohesiveness will be exhibited.” 

This whole chapter on “Gold as a Filling-Material” is deeply 
interesting. Referring to this case again, we place alongside of 
these remarks the observation revealed by the microscope, noting 
its texture and weight, and there must leave it with its admirers. 

In taking up the methods of burnishing or welding gold, I find 
several very able writers who have touched upon this theory with 
a mystifying sense of doubt and temerity which has impressed the 
professional brotherhood with awe and hesitation. For instance, 
one of your very distinguished members, Professor Fillebrown, in a 
paper that was published in 1873, entitled, “Another Method of 
packing Gold,” describes very minutely the details that are neces- 
sary to achieve success with smooth steel points, stating that the 
manner of applying the force must be a steady pressure with only 
a slight turn of the point ; any rubbing of the gold must be avoided ; 
it destroys the cohesiveness of the surface so that more cannot be 
added. 

Would not directions of this kind alarm any operator, and make 
him cling all the closer to his early teaching? Dr. Ottolengui has 
resorted to the burnisher for contouring when teeth have become 
sensitive from prolonged malleting, with satisfaction to his patients 
and to himself; and he impresses you that you should not proceed 
any further. 

Dr. Herbst used burnishing points, rotating them with an engine. 
Dr. Frank Abbott found no difficulty in cohering gold with smooth 
points. 

Doubtless there are many in this audience who have burnished 
gold in some degree; and why is it to-day that dentists are afraid 
of undertaking this simple method of working gold? I think three 
words will explain it,—unsuitableness of instruments. 

I have been unable to find any reliable information or reasonable 
excuses for not using suitable smooth steel points for inserting 
gold fillings by a burnishing process. 
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Now that the microscope and test of weight permit me to show 
enthusiasm without the appearance of egotism, you will allow me 
to speak freely. What has it done for me? First and foremost, 
my patients are benefited ; their sufferings are lessened to at least 
one-half of the usual pain. 

When the cavity is prepared the pain ceases, comparatively 
speaking ; and what does this mean in itself? That I have patients 
from distant cities visit my office for the more difficult gold work, 


which they know can be done painlessly and satisfactorily. Further- 
more, many delicate teeth filled with cement and gutta-percha have 
been treated successfully ; likewise, a great number of fillings with 
discolored margins have been restored for better adaptability of 
gold to their frail enamel walls. Teeth that have been given up 
as lost are restored to beauty and usefulness. 

In comparing notes with other operators I tind another ad- 
vantage in this very simple method that is prized both by patient 
and operator; the rapidity of the work is increased at least one- 
third. You all know the meaning of the distribution of forces, how 
the molecular structure of a tooth takes it up and passes it along, 
or if its impact becomes too intense, that it disintegrates the enamel 
prism. 

It is understood by you all how sharp concussion acts upon any 
solid body, and you cannot fail to see that the same force applied 
slowly will be redisturbed without injury. I speak of it as being a 
simple method. What appears to be difficult about it when once 
you have the confidence I am unable to discover. 

It is not necessary that you should have the instruments that 
have been shown you to-night. Improvise the flat burnisher,—any 
corkscrew, foot-point, or broken excavator. However, I would 
consider the handle, for it does require a comfortable amount of 
force to condense gold properly ; pick up your gold with the point 
and anneal with it; as I said before, my gold rarely adheres to the 
point, possibly because it passes through the alcohol flame. 

Spend a night or two experimenting, and you will be convinced 
that it is simple, trustful, and practical. After all this enthusiasm, 
the question may be properly asked, Why have you not let the 
profession learn of this before? I will tell you. First, I had not 
completed my experimental work with the instruments until within 
the last few years. Secondly, an opportunity which I deemed ap- 
propriate had not presented itself. I realized what it meant to the 
human family. I knew what it meant to the operator. 

I dared not move until I was surrounded by encouraging sym- 
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pathizers. This anxiety and doubt I explained to my friend Dr. 
Gerrish, of Exeter, New Hampshire, who urged me to show what 
Iwas doing. This was two and a half years ago. Still I hesitated ; 
until meeting your president, six months ago, while talking the 
matter over with him my duty was made clear. He well knew the 
fear was due to the fact that there would be little good gained 
unless I had supporters to help establish its claims, and I would 
gladly have deferred this privilege even longer were it not for his 
kind entreaties. 

Gentlemen, I knew eight years ago that I was having an experi- 
ence worthy of consideration. I knew it possessed a merit and a 
quality that humanity is suffering for, and my motive for waiting 
was a far-reaching one; it enters the homes of a multitude of 
sufferers who do not visit us, having thoughts of our treatment. 
Then let us not be content, but try and inspire our patrons with 
the assurance of our sympathy and best endeavors. 


DISCUSSION. 


President Smith.—Gentlemen, it is not only a great pleasure, but 
a great profit to meet a man of strong individuality,—a man who 
not only thinks, but puts his thoughts into practical shape. That 
is what Dr. Libby has done in presenting to us this evening a very 
practical paper on a very practical subject. I, for one, feel deeply 
grateful for the manner of its presentation, and I feel that I echo 
the sentiments of all in making this statement. 

Perhaps it would be fitting that Dr. Fillebrown, who has been 
freely quoted by the essayist, should open the discussion on this 
subject. Although no arrangements have been made with Dr. 
Fillebrown to do so, I trust he will make the opening remarks. 

Dr. Fillebrown.—I have been very much interested in the paper. 
It is divisible into two parts. One may be called the development 
of the plugger, and the second its application. 

The Harvard pluggers have been considerably quoted to-night, 
and as I had something to do with their evolution, it is proper for 
me to speak of the manner in which they were evolved. At the 
time that Dr. Shumway first introduced the ivory points, I was as 
much interested in the matter as Dr. Libby. I am glad to have 
my memory refreshed in regard to the time that has elapsed since 
then,—I was not aware how long ago it was. The first knowledge 
that I had of Dr. Shumway’s using ivory points was from Mr. 
Hood, who was then travelling. He came into my office one day, 
and in the course of conversation made the remark that Dr. Shum- 
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way was filling teeth with ivory points by rubbing the gold in, and 
that a smooth steel point would answer the same purpose. 

I was at the time operating for a lady patient, and left her to 
speak with Mr. Hood. There was a cavity which I had just finished 
excavating on the distal surface of the left inferior bicuspid, which 
was extremely hard to get at. I was at that time using the mallet 
exclusively, it being then in vogue. I had decided before seeing 
Mr. Hood that that cavity was a place where I could not use 
the mallet, and had almost come to the conclusion that I must fill 
it with something besides gold. I said to Mr. Hood, “I have a 
cavity in which I can try the method of which you speak,” and I 
immediately took an old excavator and broke off the end to about 
the right size, smoothed it down with a file, sand-papered it, and 
finished by polishing with pumice-stone, so that I had a tolerably 
smooth surface. I did not stop to temper it, but went right to work 
to fill the cavity at hand. I do not believe it was thirty minutes 
after Mr. Hood first spoke of this method to me before I had that 
vavity filled. Fifteen years afterwards I examined that filling, and 
found it to be as perfect as when first put in. Instead of using Dr. 
Shumway’s method of rubbing the gold, I applied the force as Dr. 
Libby mentioned,—namely, carrying the gold to place and turning 
the instrument a little, and at the same time giving it a gradual 
pressure. 

I did not burnish in each piece, for the reason that if you rub 
gold too much with a steel instrument you will injure its surface. 
After placing in the above-mentioned filling I at once made a 
set—a half-dozen to begin with—of those smooth points; laid 
aside my mallet, and for years afterwards used that method. Dr. 
Shumway sent me a set of twenty-four of his ivory points, and I 
did some good work with them, but was never fully satisfied : they 
were too frail and weak. Finally I made patterns for a set of 
pluggers, which I sent to Philadelphia and had made in steel, tem- 
pered just as hard as they could be, and I put in fillings with those, 
even in the incisors, and they gave me great satisfaction. I re- 
member one case where there was a crescent decay in the cutting- 
edge of a lateral incisor. I contoured this with gold, and for years 
it was doing well, and the result was that I led several of my 
friends to adopt this method. I had five or six sets made of these 
smooth points in Philadelphia, and they were distributed around 
among my friends, but they did not have such good luck with them 
as I, and later had them serrated. Unless one was very careful in 
using these smooth points, especially in contouring a surface where 
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there was nothing to hold the gold, the pluggers were very likely 
to slip, and it was here that my friends found their greatest difficulty. 

After a time the effort to prevent the slipping began to tire me, 
and I followed in the footsteps of others and had some very 
fine serrations put on the oval surfaces, and have used them ever 
since with great success. That is the evolution of the Harvard 
plugger. 

One point that I wish to call attention to is the fact that the Har- 
vard plugger was never intended for use with a mallet, and no filling 
which has been exhibited here shows the work of the plugger in 
any proper way. In using those oval points with a mallet you will 
not, of course, get the gold evenly packed, so I cannot admit it to 
be a fair test of the work of the plugger to show a filling which 
has been put in with a mallet. The proper way to use those points 
is with hand-pressure, and when you bring down the pressure roll 
the plugger a little, and that force will condense the whole surface 
of the piece of gold you have just putin. I don’t know how a filling 
made in that way would look under the microscope, but you cannot 
expect the best work from the Harvard plugger when used with a 
mallet. 

I want to say that I am pleased with this set of pluggers that 
has just been passed around. They answer a want that I have 
repeatedly felt, and I thank Dr. Libby for the form of handle which 
he has given us, as it is just what I need. 

The statement which Dr. Libby quoted from me, that you must 
not rub gold at all, was made in early days. I know perfectly well 
that it can be done, and the Herbst method is an excellent way to 
fill teeth. It is particularly useful in starting fillings. When you 
wish to be positively certain that the gold is in close contact with 
the surface of the cavity, take some soft gold and, as I put it, just 
let it “smell the flame;”’ lay in sufficient gold to loosely fill the 
cavity, and upon this a piece of cotton, and rub the cotton into the 
cavity with a burnisher; you will be surprised to see what a won- 
derful adaptation there is of gold to the surface; then add more in 
the same way until you have a good foundation upon which you 
can pack your gold by pressure. This soft gold should not be abso- 
lutely non-cohesive, but such a kind as can be readily made a little 
cohesive,—enough to give it a kid-like feeling and softness. It is 
a non-cohesive gold, and yet has cohesiveness enough to make it 
maintain its connection with the rest of the filling; in this you 
have one ideal filling. Dr. Libby’s is another ideal filling which, 
from the illustrations he has shown, seems to possess great merit, 
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and I certainly thank him for bringing before us to-night his method 
in a manner which has been so plain; and I certainly want to know 
more about it by observation of the operation itself. 

Dr. Andrews.—I want to say how much I have enjoyed Dr. 
Libby’s paper. I know how earnestly he has been at work, for I 
see the evidence of it, and it seems to me that other members ought 
to take up some special subject and work it up in this way if neces- 
sary. I believe in the power of pictures to show what one means. 
I have worked at that thing myself and have done a great deal of 
micro-photography. I would like to ask Mr. Smith what power 
was used in making these photographs. 

Mr. Smith.—The objects were magnified in the original photo- 
graphs seventy-five to one hundred times, and as they were cast on 
the screen at a distance of forty feet, the pictures represented an 
enlargement of about five hundred times. 

Dr. Andrews.—Thank you, I have enjoyed the views very much. 
I have used the old ivory points, and I believe I have done some 
good work with them, though I have not used them much of late 
years. I confess that I could not always make the pieces of gold 
stick,—I mean in working this way. I tried this method at Dr. 
Libby’s office and it worked well, and I have ordered a part set of 
these instruments. If Dr. Clapp were here he would commend them, 
I am sure, as he has had some little experience with them. I think 
that if it were only for presenting this style of wooden handles, 
Dr. Libby has done a good thing for the profession. He has given 
us a set of instruments with which we can do our work easier and 
better than with the old steel handles. 

Dr. Williams.—Dr. Libby has excellently demonstrated one 
principle, which is a very old one and one which was often referred 
to by Dr. Joshua Tucker, and that was the difference between the 
gradual, steady pressure and a jerk. He illustrated it in this way: 
we will suppose a man to be a good operator, but he is nervous; he 
puts bis gold in and presses it into place by a sharp jerk. Another 
man takes a little and puts on gradual pressure, and the filling 
made in the latter way will undoubtedly be more durable. Dr. 
Joshua Tucker was one who established a reputation for a solid 
gold filling, and it was partly by that method, on that principle, 
that he attained his excellence. He also made use of the principle 
that was alluded to by Dr. Fillebrown, that of slightly annealing 
the gold. I learned from one of his pupils that it was considered 
a secret by him in those times. 

I am very glad that Dr. Libby has so admirably illustrated this 
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principle, which, in the hands of Dr. Tucker, helped to give the first 
success and reputation to gold fillings. 

Dr. Wiksell—I have two reasons for wishing to speak: one to 
thank the Academy for the chance of hearing this paper, and again, 
to speak a little in endorsement of the method. I think we all 
by this time have recognized that there isa Libby method; that 
no matter what its evolution has been, we have had some distinct 
and original ideas presented to us. I have had considerable success 
with this method where I have had faith to use it. Not having 
Dr. Libby’s instruments, I have used the common burnishers and 
the corkscrew pluggers with universal success. So far I have been 
waiting to see a filling come back broken off. A bicuspid which I 
have filled has been standing the force of mastication for some two 
months. I felt when it went out of the office that the patient 
might be back within a week, but I saw the filling to-day, and it 
was as solid as ever. 

One point that the doctor did not call attention to is this, that 
he uses a bur slightly larger than the size of the plugger which he 
proposes to use in putting in the filling. 

Dr. Gerrish—As one of the guests of your society, I want to 
thank you for the privilege of being here. For thirty years I have 
followed one line of practice, and in that particular method I have 
had very satisfactory results. I am a user of Abbey’s non-cohesive 
No. 4 foil. I adopted it at first, and have used it constantly from 
that time to the present. My method has not been what Dr. Libby 
describes as a burnishing method, though I have inserted all my 
fillings with hand-pressure, and the force has always been exerted 
with the sides or angles of the instruments. I have continued in 
that line of work for the reason that I have been, modestly speak- 
ing, satisfied with the results. 

I became acquainted with Dr. Libby at his home in Wolfboro’, 
New Hampshire, and we have spent many pleasant hours together 
in fishing, hunting, and talks on dentistry. He described his method, 
and told me that if I would come down to his office he would show 
me the whole system. I was very much interested, the more so 
because a short time before I had repaired a filling for the wife of 
an Episcopal clergyman, a patient of his, which excited my curiosity, 
as it contained no pits. This fact led me to consult him, and he 
kindly showed me his method of operating, which I adopted at once. 

I don’t believe there is any other form of gold or method of 
work that will save a tooth as perfectly as non-cohesive foil. I am 
old-fashioned in that. I respect the work of the leading operators 
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of other methods and have had a chance to see their fillings. I 
think I have worked after as many eminent operators as perhaps 
any man in this room, and I have studied the fillings, trying to find 
out, if possible, the method that the dentist used. My definition 
of a perfect filling is one which makes the best adaptation to the 
cavity or the most perfect adjustment to the walls of the tooth. It 
should also be hard enough to withstand the force of mastication, 
and it should be easily put in. My method, I claim, has the first 
two advantages. So far as the latter is concerned, it is not easy to 
do it,—it requires a good deal of work, and it differs from Dr. 
Libby’s method in that I use the sides of the instruments, while 
he uses the point of the instrument to fasten the gold in place, and 
then the instrument is turned and becomes a burnisher, so that 
each new piece extends a little bit beyond the original piece. Now, 
the adaptation of that extension is perfect, because the piece is 
very small. [admit that many of the operators who use the mallet 
get beautiful, solid fillings, but the trouble is with some they don’t 
fit the cavity. Ihave seen fillings that you could take out and 
find to be a perfectly solid mass of gold, but they were not worth a 
picayune for saving teeth. When a piece of gold is once moved 
from the piace that you put it, it isn’t worth anything for the 
saving of the teeth. In Dr. Libby’s method the extension of the 
gold is so minute and it is so carefully pressed into place that there 
is a perfect adaptation to the walls of the cavity, and the success 
of the filling is assured. 

For the last thirty years I have used the non-cohesive foil, using 
for the past two years Dr. Libby’s method for finishing and con- 
touring. 

Dr. Dodge.—For quite a number of years my time has been 
almost exclusively occupied at the operating-chair ; although I have 
achieved a fair amount of success, I have been uncomfortably aware 
of the deficiencies of my operations. Until recently my method of 
inserting gold fillings has been largely with the automatic plugger 
and cohesive gold, and many times have I noticed a lack of adapta- 
tion to the walls of the cavity ; and many times a disintegration of 
tooth-substance at the margin of the cavity. In the course of my 
inquiries I found Dr. Libby was apparently getting the results I 
desire to attain, and I determined to learn more of his method. I 
received an invitation from him to attend a clinic at his office last 
June. To say that I was pleased with the operation that was there 
performed only expresses it mildly. My eyes were opened to pos- 
sibilities in the working of gold of which I had not dreamed; I felt 
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that what Dr. Libby had done I could probably do, and I ordered 
from him at that time a complete set of his instruments. On my 
return to my office I felt it was almost impossible for me to go back 
to the old system of filling; I therefore went to work and made 
burnishers from such instruments as I could readily procure, and 
when I say that from that time until the present I have inserted 
only burnished gold fillings (where gold has been used), you can 
form some idea of my feelings in regard to this form of filling. 
And, furthermore, I wish to say that I have no hesitancy in my 
friends examining these fillings with a powerful magnifying-glass. 
Speaking of the magnifying-glass, 1 am strongly wedded to it in 
examination of the teeth for cavities and in the excavation and 
preparation of the same. Cavities which formerly I considered 
thoroughly excavated when examined with a mouth-mirror of 
small magnifying power, such as are furnished by the dental depots, 
when subjected to the use of this magnifying-glass very often show 
imperfections which can be remedied. 

I wish to say that I believe I have found in the method of Dr. 
Libby a system of filling that by the exercise of due care and a 
strong determination to overcome all obstacles will save the teeth 
of our patients better than any method that I have ever before 
seen used. 

I have not found much difficulty in picking it up with these in- 
struments highly burnished. When I received the set of instru- 
ments which I requested Dr. Libby to have made for me, the first 
thing I did was to examine them thoroughly with this powerful 
magnifying-glass. I noticed in them as they came from the manu- 
facturers a good many scratches and indications of unevenness. I 
polished them off with a chamois-skin buff, using crocus; then I 
made a buff of cotton flannel, and, using rouge for a finish, I got as 
high a polish as I could possibly get upon them. That is the con- 
dition they are in when I am using them, and I believe that I can 
do a great deal better work by having them highly polished than 
as they were when sent by the manufacturers. There is not so 
much possibility of little particles of steel working into the gold. 
I never use them a second time without giving them buffing at 
least with the cotton flannel, and sometimes with the chamois. 

Dr. Wiksell._—I have been trying to convince Dr. Libby of the 
use of an assistant. A sharp-eyed girl, I calculate, saves just one- 
third of the time for an operator. My assistant picks up the gold 
with a platinum point, anneals it, and puts it right where I want 
it. I timed Dr. Libby one day while he was operating, and in one 
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column I put down the number of seconds that it took him to pick 
up his gold, anneal it, and put it where he wanted it, and in another 
column I put down the number of seconds that he actually occu- 
pied in burnishing, and on adding up the two columns of figures it 
was found that he had spent thirty-three and one-third per cent. of 
his time in picking up and annealing the gold. Therefore I esti- 
mate that he could do with an assistant two hours’ more work a 
day. I had this drummed into me by a neighbor, a brother dentist, 
and Iam going to drum it into other men,—that to work with an 
assistant is the greatest saving. You don’t have to take your mind 
off the operation after the girl is trained in what you want her to 
do, and she earns her pay twice over every day. 

Dr. Werner—I have the pleasure of being an invited guest this 
evening, and it isa privilege that I much appreciate. I am very 
much in favor of what Dr. Gerrish has said. Still, he comes short 


of my ideas. 

Dr. Gerrish—I do of my own, doctor. 

Dr. Werner.—For I want to continue to full contour. I think 
he has the right ideas in the use of non-cohesive gold, but [ wish 
to use the matrix in order to thoroughly condense it and finish 
with cohesive gold, bringing the filling out to full contour; then I 


think we have the ideal conditions. I would ask Dr. Libby if he 
has ever used tin-foil in his method ? 

Dr. Libby.—No, sir. 

Dr. Werner.—I find tin-foil an excellent article for use at the 
cervical wall, and I believe that our best results come from using 
tin-foil and gold at that part, say in proportion of one-half of tin 
to one of gold. I ama thorough believer in gold; I believe when 
we work it right with tin at the cervical wall it will do more to 
save teeth than any other filling-material, and I use it in every 
possible case. Of course in many cases the cements are the best 
preparatory filling-material. As to amalgam I have a very poor 
opinion of it and a very limited use for it. It is a pity we never 
had illustrations of how gold can be condensed at the cervical wall 
when surrounded by a proper and firmly held matrix. At that 
point our fine operators have failed. They did good work and 
made excellent solid cohesive gold fillings; their failures were at 
the cervical wall, and how could it be otherwise? When you put 
retaining-points and pits at the cervical wall where the enamel 
and dentine concentrate in thin layers, and then hammer cohesive 
gold against that, how could you expect the tooth would stand it? 
How different when a matrix is placed there, and your non-cohesive 
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gold is thoroughly condensed: then we get a perfect adaptation and 
strengthen the weak surfaces. 

The greater part of a cavity, say four-fifths, I fill with non- 
cohesive gold, finishing with cohesive rolled gold of No. 40 or 60. 
General principles we should hold fast to. It does not matter how 
you condense, with serrated or non-serrated or with wooden points. 
I believe the essayist has the vital principle in his method and I 
will be glad to see him operate very soon. 

Dr. Fillebrown.—There seems to be a misunderstanding in regard 
to the surface of the gold that was shown in these pictures. I 
understood that the filling was put into this cavity and then removed, 
and the picture shows the surface that was adjusted to the bottom 
of the cavity. 

Dr. Libby.—Did not I mention that the ivory slab was divided 
into halves? That was a serious omission, as it is quite important to 
know that in order to understand what surface was exposed to the 
microscopic lenses. It was divided in halves and bolted, and after 
each filling was put in and finished the bolts were removed, and 
when we parted it the filling dropped out. 

In relation to using tin at the cervical wall, I saw one case that 
came from an advocate of this method in New York, and it dis- 
appointed me so much that I never undertook to use it in my prac- 
tice. I cannot see why it is not just as well to pack soft gold at 
the cervical wall, if you have instruments with which it can be 
done properly, and in my estimation it is much better, for you cer- 
tainly avoid the discoloration, and not only that, but there are some 
conditions of the mouth that will dissolve tin, and you are not 
taking any chances of that kind when you use gold. 

Dr. Andrews.—Some have expressed a desire to know what kind 
of gold Dr. Libby uses. 

Dr, Libby.—I used for fifteen years, exclusively, Hood & Rey- 
nolds No. 3 foil, which is an extra soft cohesive gold, and it always 
gave me great satisfaction. I knew there was going to be a time 
when I should show this method before the societies, and I went to 
work two years ago experimenting with the various foils, and I 
found no difficulty in using any kind of foil as far as the working 
of the gold was concerned. To-day I am using Williams's electric 
foil. It comes beautifully folded for my use. I am now using No. 
40,—I began with No. 30, but I did not find substance enough in 
that and so changed to No. 40, which seems to suit me very well. 
I have tried rolled gold, and that can be worked just as well. I do 
not see any benefit from using the rolled gold, but there is no diffi- 
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culty in working any of them by this method, and I would say 
that No. 3 foil, the electric, and the rolled, all produce a fine 
finish. 

Dr. Andrews.—You say in regard to these bars of gold they were 
filled into a form of ivory which was then taken apart and the 
filling taken out. 

Dr. Libby.—Yes, the same surface was shown in every picture ; 
they were all taken from the sides of the different fillings. 

Dr, Andrews.—How would it do to fill in, by these different 
methods, against a surface like glass,—an absolutely perfect surface? 

Dr, Libby.—That is not practical in our every-day work. How- 
ever, as the same surface is shown in every case, it is just as fair 
for one method as forthe other. In the mallet-bar you saw a great 
many patches, plainly exhibiting what phenomenon occurs in trying 
to mallet a piece of gold. I have been asked a great many times 
how will these fillings wear? Several people have said, “I don’t 
think they will stand attrition or the amount of work that will 
come upon them.” Well, I have had no difficulty whatever in that 
respect, and it is a curious fact that away back at the time of my 
failures, not only with soft foil but with cohesive foil, the failures 
were up where I could not reach them,—at the coronal surface 
they seldom failed, and apparently it was because I did not have the 
proper instruments to reach the bottom of the cavities that I failed 
in my early work. 

Dr. Wilson.—I noticed that some of the larger instruments that 
Dr. Libby has passed around are very slightly serrated,—are they 
not? 

Dr. Libby.—Yes, they are serrated for one purpose only,—that 
of picking up the gold. Let me tell you that the large instruments 
I do not use for burnishing ; they are simply made for packing soft 
gold. 

Dr. Cook.—I would ask Dr.Libby if the cavity into which these 
bars of gold were filled was smaller at the top than it was at the 
bottom ? 

Dr. Libby.—Yes, it was something of a pear shape. 

Dr. Cook.—In such a case I should not expect that you would 
get as good a result from the mallet as you would from burnishing 
in with your points which were fitted and shaped for that kind of 
a cavity, and I do not consider that it is hardly a square test for 
the mallet. I should not think of packing cohesive gold into that 
kind of a cavity, I should prefer to have it larger at the top than 
at the bottom. 
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Dr. Libby.—That is a form of cavity that I should not consider 
universally practical,—square walls. I believe in spherical surfaces, 
and if I used straight walls, it would be a departure from the way 
in which I usually prepare my cavities. My usual practice is to 
have the base of the cavity as rounding as possible. 

Dr. Cook.—The point I wish to make is that, while a cavity pre- 
pared in that manner may be best for filling by your method, it is 
not adapted for the reception of a filling which is packed in by a 
mallet. Suppose we illustrate by an ordinary cork stopper,—that 
is larger at the top than it is at the bottom, and the farther in you 
drive that cork the more effectually it stops up the mouth of that 
bottle. Now, if we had a cavity prepared in that manner, as we 
packed our gold in the pressure applied would carry the gold 
towards the walls of the cavity, but in trying to mallet a filling 
into a cavity that was larger at the bottom than at the top, you 
drive the gold away from the walls of the cavity, and the illustra- 
tions on the screen are not a fair comparison, because the cavities 
are not adapted to the same methods. 

President Smith—In regard to Dr. Libby’s instruments, which 
were shown on the screen and also were passed about here, I would 
say that you can use them as we commonly use the hand-plugger 
direct, or you may follow the burnishing method described by Dr. 
Libby. I have used them as hand-pluggers with great satisfaction 
for some time. The instruments, in themselves, I think are simply 
grand. 

Are there any more remarks? Perhaps Dr. Libby may have 
something to say in conclusion before we close the discussion of 
the paper. 

Dr. Libby.—Just a few words only. I wish to thank the gen- 
tlemen for the kind attention which they gave to this paper and for 
the interest which has been displayed in my method. I do not 
claim that it has reached perfection, and would suggest that each 
one who takes interest enough in it to put it in practice should 
try and discover some new feature that would be of interest to all 
of us. Dr. Dodge has already started the ball a-moving, and pre- 
sents an idea that I have not looked into particularly,—that of a 
more highly polished surface than burnishers are usually finished 
with as they come from the manufacturers,—and so other gen- 
tlemen will discover points, and our combined observations may 
produce a method of filling which will give entire satisfaction to 
ourselves and to our patients. 

Dr. Allen.—-May I ask if these instruments are in the market? 
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Dr. Libby.—They are made by the Boston Dental Manufacturing 
Company, who now have orders for quite a number of sets. I have 
had great difficulty in getting what I wanted, and there has been 
some delay in getting them out, but I did not want any of them to 


go out until they were just right. 

Dr. Eames.—Thanks seem to be in order, and I wish to express 
my appreciation of Dr. Libby’s paper, and especially the illustra- 
tions. We have had many papers in the past whose value would 
have been enhanced, perhaps, more than one-half by proper illus- 
tration. I would move you that the thanks of the Society be ex- 
tended to Dr. Libby for his valuable paper and illustrations of the 
method of filling he has presented to us this evening. 


Unanimously voted. 
Wii1aM H. Porter, D.M.D., 


Editor American Academy Dental Science. 
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